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Introduction 


Background 

The  U.S.  Army  Engineer  District  (USAED),  Philadelphia,  has  an  exten¬ 
sive  navigation  responsibility  throughout  the  Delaware  River  Basin.  Main¬ 
tenance  dredging  averages  about  3,000,000  (4,000,000  yd^)  of  material 

annually  of  which  about  191,000  (250,000  yd^)  is  removed  by  the  Hop¬ 

per  Dredge  McFarland  (Figure  1).  The  dredging  provides  a  safe  naviga¬ 
tion  channel,  which  supports  the  shipping  of  nearly  136,000,000  metric 
tons  (150,000,000  short  tons)  of  cargo  per  year. 


Figure  1 .  Dredge  McFarland 


Hopper  dredges,  like  the  McFarland,  are  self-propelled  ships  equipped 
with  propulsion  machinery,  hoppers  for  dredged  material  storage,  and 
dredge  pumps.  Dredged  material  is  hydraulically  raised  through  trailing 
dragarms  in  contact  with  the  channel  bottom  and  is  discharged  into  the  hop¬ 
pers.  The  material  is  then  held  in  the  hoppers  until  placed  at  the  disposal 
site. 
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Hopper  dredges  are  often  loaded  past  the  point  of  overflow  for  eco¬ 
nomic  reasons.  As  the  hopper  is  filled,  dredged  material  is  stored  in  the 
hopper  bins  imtil  overflow  begins.  The  density  of  the  hopper  contents  is  in¬ 
creased  by  allowing  the  low-density  supernatant  to  overflow  back  into  the 
waterway.  As  the  low-density  supernatant  overflows,  the  average  density 
of  the  hopper  contents  increase.  Thus,  more  material  can  be  transported 
per  trip  to  the  disposal  site  or  facility.  This  practice  of  overflowing  hop¬ 
pers  to  achieve  a  high-density  load  is  referred  to  as  economic  loading. 

In  considering  overflow,  there  is  normally  a  tradeoff  between  the  poten¬ 
tial  economic  benefits  and  potential  environmental  effects.  Overflow  re¬ 
sults  in  increased  water  column  turbidity,  and  supernatant  solids  may  be 
redeposited  near  the  dredge  site.  Also,  if  sediments  are  contaminated,  the 
overflow  may  result  in  some  release  of  contaminants  to  the  water  column. 
Therefore,  the  relationship  between  dredge  production,  density  of  the  hop¬ 
per  load,  and  the  rate  of  material  overflow  are  important  variables  in  maxi¬ 
mizing  the  efficiency  of  the  dredging  operation  while  minimizing 
contaminant  release. 

State  environmental  resource  agencies  have  expressed  concerns  regard¬ 
ing  the  turbidity,  sedimentation  of  suspended  solids,  and  potential  contami¬ 
nant  release  from  overflow  resulting  from  the  presence  of  oyster  seedbeds 
in  some  areas  near  the  navigation  channel.  Currently,  overflow  is  not  per¬ 
mitted  at  any  location  within  the  Delaware  River  Basin. 

There  is  a  significant  potential  for  economic  benefits  to  overflow  in  cer¬ 
tain  reaches  of  the  project  if  the  impact  resulting  from  overflow  is  environ¬ 
mentally  acceptable.  The  USAED,  Philadelphia,  therefore,  initiated  an 
evaluation  of  the  practice  of  overflow  for  select  portions  of  the  Delaware 
River  and  Delaware  Bay  to  determine  if  overflow  for  those  reaches  can 
meet  applicable  water  quality  standards.  The  District  requested  assistance 
from  the  Environmental  Laboratory  (EL),  U.S.  Army  Engineer  Research 
and  Development  Center  (ERDC),  Vicksburg,  MS,  in  conducting  a  study 
of  overflow  in  the  Delaware  River/  Delaware  Bay  system. 

This  study  helped  to  quantify  the  degree  of  turbidity,  suspended  solids, 
and  contaminant  release  generated  by  overflow  and  the  dispersion  of  the 
overflow  plume  in  reaches  near  the  oyster  seedbeds.  Reaches  in  the  Dela¬ 
ware  River  Basin  where  overflow  would  be  acceptable  were  determined. 


Study  Location 

Two  test  areas  were  selected  in  the  Delaware  River  in  conjunction  with 
recommendations  from  the  New  Jersey  Department  of  Environmental  Pro¬ 
tection  (NJDEP)  and  Delaware’s  Department  of  Natural  Resomces  and  En¬ 
vironmental  Control  (DNREC)  (Figure  2).  These  areas  were  selected  on 
the  basis  of  historical  knowledge  of  the  Delaware  Basin  and  known  loca¬ 
tions  of  material  types  (sand,  silt,  and  clay)  within  the  river.  The  first  site 
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Figure  2.  Locations  of  the  lower  and  upper  hopper  dredge  overflow  test  study 
sites 


was  located  at  the  Brandywine  range  (Lower  Study  Site)  in  the  lower  Dela¬ 
ware  Bay  (mile  marker  17.7)  and  was  selected  to  represent  a  predominantly 
coarse-grained  material.  The  second  site  was  located  at  the  Deepwater 
Point  range  (Upper  Study  Site)  just  below  the  Delaware  Memorial  Bridge 
(mile  marker  67.9)  and  was  selected  to  represent  a  typical  fine-grained  ma¬ 
terial.  All  the  proposed  activities  for  the  study  were  reviewed  with  members 
of  the  Delaware  River  Fish  Cooperative  Technical  Committee  prior  to  sub¬ 
mitting  applications  to  the  respective  regulatory  offices  for  Water  Quality 
Certification  (WQC)  approvals. 
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Purpose  and  Scope 


The  purpose  of  this  study  was  to  evaluate  the  efficiency  of  economic 
loading  of  a  hopper  dredge  and  the  physical  and  chemical  characteristics  of 
hopper  overflow  for  the  Delaware  River  dredging  project.  The  study  was 
designed  to  evaluate  the  effectiveness  of  increasing  the  hopper  load  during 
overflow  and  to  determine  the  physical  and  chemical  characteristics  of  the 
overflow  into  the  Delaware  River. 

The  study  involved  the  following  activities: 

a.  Loading  data  collection  -  measurements  of  the  load  in  the  hopper  at 
and  following  overflow. 

b.  Characterization  of  in  situ  sediment  -  physical  and  chemical  analysis 
including  elutriate  testing. 

c.  Hopper  inflow  monitoring  -  physical  and  chemical  analysis. 

d.  Hopper  contents  monitoring  -  physical  and  chemical  analysis. 

e.  Hopper  overflow  monitoring  -  physical  and  chemical  analysis. 

/.  Plume  monitoring  -  physical  and  chemical  analysis;  and  in  situ  tm- 
bidity  measurements. 

g.  Sedimentation  assessment  -  photo  imagery  of  recent  sediment  depos¬ 
its. 

h.  Elutriate  and  Bioassay  Testing  -  elutriate  tests  and  acute  toxicity 
testing  on  a  fish  and  a  crustacean  species  were  performed  for  pur¬ 
poses  of  prediction  and  potential  effects  of  overflow  for  the  entire 
project. 

These  activities  provided  information  to  characterize  the  in  situ  sedi¬ 
ment,  hopper  inflow  as  pumped  from  the  draghead,  and  hopper  overflow. 
Measurement  of  the  material  density  in  the  hopper,  solids  concentration, 
particle  size,  and  rate  of  overflow  provided  information  for  the  develop¬ 
ment  of  hopper  filling  relationships.  Elutriate  tests  were  performed  to  pre¬ 
dict  the  contaminant  release  back  into  the  water  column.  These  test  results 
were  also  compared  with  the  data  results  of  the  hopper  overflow  for  consis¬ 
tency  in  sample  analysis.  Samples  taken  from  the  water  column  defined 
the  relative  difference  between  sediment  resuspended  by  the  draghead  and 
that  caused  by  overflow.  One  overflow  and  one  nonoverflow  dredge  pass 
or  overflow  event  was  monitored  in  each  of  the  two  reaches  of  the  river. 
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2  Field  Monitoring 


Dredging  Equipment  and  Sampiing  Operations 

The  Dredge  McFarland  was  used  on  September  15  and  16,  1998,  to 
dredge  in  the  two  test  reaches.  The  field  sampling  and  monitoring  was  con¬ 
ducted  during  representative  hopper  operations  with  and  without  overflow 
in  both  reaches. 

The  tasks  described  in  this  technical  report  were  the  responsibility  of 
the  ERDC,  Vicksburg,  MS,  with  support  provided  by  the  USAED,  Philadel¬ 
phia.  The  USAED,  Philadelphia,  provided  the  necessary  boats  and  person¬ 
nel  to  assist  the  ERDC  in  all  field  monitoring,  in  situ  data  collection,  and 
sample  collection.  ERDC  staff  members  were  present  at  the  dredging  site 
during  the  monitoring  effort  to  direct  the  field  efforts  and  assist  in  data  and 
sample  collection.  ERDC  performed  all  subsequent  laboratory  testing  of 
samples,  data  analysis,  and  report  preparation. 


Dredge  Operation  Variables 

At  a  minimum,  it  was  necessary  to  have  a  complete  record  of  the  dredge 
operating  variables  during  the  monitoring  and  sampling  periods.  In  addi¬ 
tion  to  these  standard  dredge  data,  the  time  and  duration  of  overflow  during 
sampling  events  were  recorded  along  with  loading  charts  using  the  auto¬ 
mated  charts  of  the  McFarland. 


Collection  of  In  Situ  Sediment  and  Site  Water 


On  September  14,  in  situ  sediment  and  site  water  were  collected  at  the 
two  study  sites  prior  to  dredging  to  provide  samples  for  sediment  and 
water  characterization  and  elutriate  testing.  Fifteen  (15)  sediment  samples 
were  taken  at  even  intervals  in  a  transect  along  which  the  dredge  was  ex¬ 
pected  to  pass  during  overflow  and  nonoverflow  conditions.  Samples  were 
collected  with  a  grab-type  apparatus.  A  200-ml  portion  of  the  sample  was 
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retained  from  each  of  the  1 5  samples  for  water  content  and  density  analysis 
(15  individual  analyses).  The  remaining  material  of  the  15  samples, were 
composited  for  sediment  and  water  characterization  and  elutriate  tests. 

Composited  samples  were  also  obtained  for  elutriate  testing  from  three 
sampling  locations.  Thus,  five  buckets  and  fifteen  250-ml  bottles  of  sedi¬ 
ment  were  obtained  and  shipped  to  the  ERDC  to  characterize  the  in  situ 
sediment.  The  five  buckets  of  sediment  were  further  composited  to  pro¬ 
duce  a  single  imiform  composite.  From  this  composite,  standard  elutriate 
testing  was  performed  using  the  site  water  to  prepare  the  samples.  Density 
(or  water  content)  estimates  were  made  on  all  1 5  samples,  and  the  other 
physical  and  chemical  tests  were  performed  on  the  composite  sediment 
sample. 


Hopper  Inflow  Monitoring 

The  sediment  slurry  that  was  picked  up  by  the  draghead  and  transported 
through  the  hydraulic  suction  line  was  sampled  as  it  entered  the  hopper  (in 
3-min  intervals  during  filling  and  overflow).  Grab  samples  at  the  inflow 
port(s)  were  collected  and  analyzed  for  solids  concentration  and  appropri¬ 
ately  composited  and  analyzed  for  grain  size  distribution,  particle  size  dis¬ 
tribution  of  fines,  and  chemical  concentrations.  The  composited  samples 
represented  sediment  from  five  equal  time  intervals  during  hopper  loading. 


Hopper  Contents  Monitoring 

As  material  is  pumped  into  the  hoppers,  a  layer  of  high-density  settled 
material  is  formed  in  the  lower  portion  of  the  hopper  with  a  layer  of  water 
with  suspended  material  in  the  upper  portion  of  the  hopper.  The  vertical 
distribution  of  suspended  material  density  or  concentration  in  the  upper 
portion  of  the  hopper  was  measured.  These  data,  in  conjimction  with  over¬ 
flow  concentration  data,  can  be  used  to  determine  when  an  economic  load 
is  achieved  and  when  material  density  in  the  hopper  is  at  a  maximum.  A 
second  use  for  hopper  vertical  density  measurements  is  to  examine  the  po¬ 
tential  for  equipment  modification,  such  as  introducing  settling  tubes  to  en¬ 
hance  settling  rates  of  solids  in  hopper  bins.  Hopper  sampling  at  three 
depths  was  taken  at  the  beginning  of  overflow  and  at  the  end  of  overflow. 
Three  locations  in  the  hopper  were  sampled. 


Hopper  Overflow  Monitoring 

Because  of  the  variability  in  solids  concentration  at  the  hopper  overflow, 
40  samples  were  taken  to  determine  suspended  solids  for  each  overflow 
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period.  Samples  were  composited  for  chemical  contaminant  determina¬ 
tion  of  chemical  concentrations,  grain  size,  particle  size  distribution  of 
fines,  and  toxicity  testing. 


Plume  Monitoring 

Plume  monitoring  provided  an  evaluation  of  the  amoimt  of  sediment  in 
the  water  column  resuspended  by  the  operating  draghead  vs.  the  amoimt  of 
sediment  contributed  by  overflow.  Data  on  plume  concentrations  as  a  func¬ 
tion  of  distance  and  time  provided  information  to  determine  an  appropriate 
buffer  distance  from  the  oyster  beds  in  which  overflow  should  be  restricted. 
Differentiation  between  the  magnitude  of  sediment  plumes  caused  by  the 
draghead  and  plumes  from  overflow  materials  required  monitoring  both 
overflow  and  nonoverflow  periods.  Monitoring  one  dredge  pass  without 
overflow  and  one  dredge  pass  with  overflow  was  the  minimal  plume  moni¬ 
toring  effort.  To  reduce  the  variability  of  results  between  tests,  the  dredge 
was  required  to  be  moving  in  the  same  direction  relative  to  the  current  flow 
for  every  overflow  and  nonoverflow  test  monitored.  Plume  monitoring  also 
provided  information  on  contaminant  dispersion  in  the  water  column. 

Plume  monitoring  required  two  boats.  One  boat  was  positioned  behind 
the  hopper  dredge  in  its  path  immediately  after  it  passed  and  began  sam¬ 
pling  the  water  column  to  evaluate  the  rate  of  settling  of  the  plume.  The 
other  boat  towed  a  turbidimeter  (in  situ-type  probe)  across  the  plume  to 
give  information  on  lateral  plume  dispersion.  Thus,  the  duration  and  ge¬ 
ometry  of  the  plume  could  be  estimated.  Both  boats  in  the  monitoring  area 
carried  out  background  sampling  immediately  before  the  dredging  began. 

Lateral  plume  dispersion  measurements  were  made  at  middepth  by 
locating  the  turbidimeter  probe  at  the  midpoint  of  the  water  column.  Back¬ 
ground  turbidity  was  extensively  measured.  The  boat  towing  the  turbidime¬ 
ter  monitored  distance  from  the  dredge,  using  a  range  finder  and  hand 
bearing  compass,  and  distance  from  the  anchored  sample  boat.  The  whole 
plume  was  traversed,  going  outside  of  the  plume  at  each  extreme  of  the 
turbidity  plume. 

While  the  mobile  boat  was  measuring  lateral  plume  dispersion,  the  an¬ 
chored  boat  measured  decay  of  the  plume  as  it  settled  through  the  water 
column.  Water  samples  were  taken  at  the  surface  (less  than  1  m  deep), 
middepth,  and  near  bottom  (within  1  to  2  m  of  the  bottom).  Fifteen  sam¬ 
ples  at  three  depths  for  a  50-min  period  were  taken  to  characterize  back¬ 
ground  total  suspended  solids  (TSS)  conditions,  and  about  30  samples  at 
three  depths  in  a  30-min  time  frame  were  taken  to  characterize  the  over¬ 
flow  plume  after  the  dredging  pass.  The  latter  sampling  protocol  was  also 
used  for  the  nonoverflow  sediment  plume  measurements. 

TSS  was  measured  for  all  plume  samples  and  a  compositing  scheme  was 
used  to  reduce  the  number  of  samples  for  chemical  analysis.  Three  compos- 
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ite  samples  for  the  plume  monitoring  were  obtained  (one  at  each  of  the 
three  depths)  by  mixing  portions  of  the  samples  taken  at  all  three  depths 
over  one-third  of  the  plume  monitoring  effort.  Chemical  analysis  included 
heavy  metals,  polychlorinated  biphenyls  (PCBs)  and  polycyclic  aromatic 
hydrocarbons  (PAHs)  and  provided  data  on  potential  contamination  of  the 
water  column  by  the  dredging  operation. 


Sedimentation  Assessment 


One  difficulty  in  assessing  potential  impacts  of  sedimentation  resulting 
from  hopper  overflow  is  detection  of  thin  overburdens  in  habitats  in  the  vi¬ 
cinity  of  the  dredging  operation.  Although  thin  (<5  cm)  overburdens  could 
have  detrimental  impacts,  for  example  on  the  settlement  and  attachment  of 
oyster  larvae,  this  exceeds  the  detection  limits  of  most  conventional  tech¬ 
niques.  One  method  effective  in  measuring  sedimentation  events  of  less 
than  1  cm  is  sediment-profiling  imagery  using  a  sediment  profile  camera. 
This  technique  involves  insertion  of  a  prism  into  the  substrate  through 
which  images  of  the  sediment-water  interface  are  obtained.  The  images  pro¬ 
vide  rapid,  accurate  measures  of  recent  sedimentation,  particularly  if  the 
overburden  sediments  are  dissimilar  from  the  ambient  substrate.  The  im¬ 
ages  also  provide  indications  of  impacts  to  benthic  communities  (e.g.,  dis¬ 
tribution  and  position  of  annelid  worms  and  bivalve  mollusks  relative  to 
the  relict  and  overburden  surface)  and  changes  in  physical/chemical  condi¬ 
tions  of  the  sediment  (e.g.,  altered  redox  potential  discontinuity,  evidence 
of  hypoxia).  This  camera  system  is  unaffected  by  ambient  turbidity.  An  at¬ 
tached  plan-view  imderwater  camera  also  provided  photographs  at  the  sedi¬ 
ment  profile  stations. 

The  sediment  profiling  camera  system  was  deployed  at  the  Delaware 
River  overflow  operation  site.  Because  the  area  is  tidally  influenced,  sta¬ 
tions  were  occupied  both  up  and  down  current  from  the  dredging  project. 
Stations  were  allocated  to  gather  information  for  transects  across  several 
cross  sections  of  the  river  reach  potentially  influenced  by  overflow,  includ¬ 
ing  any  charted  oyster  bars. 


Bioassay 

Samples  were  taken  at  the  hopper  overflow  for  use  in  a  96-hr  water 
column  bioassay.  This  portion  of  the  study  will  help  in  determining  the 
possible  biological  effects  of  water  column  exposure  to  Delaware  River 
sediment. 


8 


Chapter  2  Field  Monitoring 


3  Data  Analysis 


Hopper  Loading  Characteristics 


Coarse-grained  site 


The  loading  data  provided  by  the  USAED,  Philadelphia,  for  the  coarse¬ 
grained  site  are  shown  in  Figure  3,  and  the  summary  data  for  the  load  in¬ 
crease  can  be  found  in  Table  1.  Loading  volumes  are  based  on  calculations 
using  historical  density  data  in  the  area  being  dredged. 


2500  n 


2000 


61) 

.s  1500 

t  1000 

§: 

o 

*  500 


1,009(1,320  cy) 


2,324  (3,039  cy) 


Begin  Overflow  (9  min) 


Overflow  (57  min) 


Figure  3.  Hopper  loading  at  coarse-grained  site 


It  took  9  min  of  dredging  to  reach  overflow  status.  During  the  first 
9  min,  material  increased  at  a  rate  of  1 12.4  m^/min  (147  yd^/min).  Once 
overflow  began,  the  increase  in  material  loading  was  determined  to  be 
22.9  m^/min  (30  yd^/min).  Overflow  continued  for  57  min  with  a  gain  of 
130  percent  realized.  At  the  end  of  the  overflow  period,  the  hopper  was 
full  of  sediment. 
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Table  1 

Delaware  River  Coarse-  and  Fine-Grained  Loading  Data 

Coarse-Grained  Material 

Fine-Grained  Material 

Time,  min 

Loading,  m® 

Loading,  yd^ 

Time,  min 

Loading,  rr? 

Loading,  yd^ 

0 

0 

0 

0 

9 

1 ,009  Begin  overflow  (9  min) 

1,320 

13 

871  Begin  overflow  (13  min) 

1,139 

66 

2,324  Overflow  (57  min) 

3,039 

34 

1 ,031  Overflow  (21  min) 

1,348 

0 

0 

13 

871  Begin  overflow  (13  min) 

1,139 

18 

961  Overflow  (5  min) 

1,257 

Losing  to 

Losing  to 

Loading 

Overflow 

Loading 

Overflow 

Time,  min 

m^/mln 

m^/mln 

%  Gain 

Time,  min 

m^/mln 

m^/mln 

%  Gain 

9 

112.4 

13 

67.0 

57 

22.9 

89.5 

130.3 

21 

7.6 

59.4 

18.4 

5 

18.0 

49.0 

10,3 

Fine-grained  site 

The  loading  diagram  for  the  fine-grained  site  is  shown  in  Figure  4  and 
the  summary  data  for  the  load  increase  can  be  found  in  Table  1.  For  this 
site,  the  dredge  operated  13  min  before  overflow  began.  During  this  first 
13  min  of  dredging,  material  increased  at  a  rate  of  67.0  m^/min  (87  yd^/ 
min).  Once  overflow  began,  the  increase  in  material  loading  was  deter¬ 
mined  to  be  7.6  m^/min  (10  yd^/min).  Overflow  continued  for  21  min  with 
a  gain  of  18  percent  realized.  The  percent  gain  realized  for  the  coarse 
reach  was  interpolated  for  21  min  and  was  50  percent,  so  that  a  comparison 
could  be  made  during  the  same  time  frame  between  the  two  sites. 


Economics 

These  results  are  consistent  with  the  material  composition  at  the  two 
sites.  The  coarse-grained  site  would  be  expected  to  settle  at  a  more  rapid 
rate,  therefore,  showing  a  significant  gain  in  material.  Whereas,  the  fine¬ 
grained  material  would  tend  to  stay  in  suspension,  resulting  in  most  of  the 
sediment  being  discharged  out  the  overflow.  Because  of  the  large  amount 
of  gain  realized  at  the  coarse-grained  site,  a  rate  of  return  of  about  50  to 
60  percent  may  be  realized  based  on  the  amount  of  material  retained  in  the 
hopper  and  the  round-trip  travel  time  required  to  the  dump  site.  Basically, 
for  every  3  days  of  nonoverflow  dredging,  approximately  the  same  amount 
of  material  can  be  removed  by  allowing  overflow  dredging  in  a  2-day  period. 
This  percent  return  also  assumes  that  the  material  being  discharged  in  the 
overflow  settles  in  the  navigation  channel  and  will  require  redredging  the 
area.  At  the  fine-grained  site,  the  rate  of  return  is  negligible  because  of  the 
small  gain  in  load  achieved.  This  is  also  based  on  round-trip  travel  time 
required  to  the  pump-out  site,  material  being  discharged  in  the  overflow 
settling  in  the  navigation  channel  and  requiring  redredging  of  the  area.  If 
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Figure  4.  Hopper  loading  at  fine-grained  site 

redredging  the  area  at  either  site  is  not  required,  then  the  percent  return  es¬ 
timated  at  those  sites  may  increase. 


In  Situ  Sediment  and  Background  Water 
Samples 


Coarse-grained  site 

The  composited  sediment  samples  at  the  coarse-grained  site  show  the 
proposed  dredged  area  to  average  97  percent  sand  (Figure  5).  The  range 
was  less  than  1  percent  ±  of  the  average  value  (96.5  to  97.7  percent). 
Backgroimd  water  chemical  concentrations  were  compared  with  the  con¬ 
taminants  of  concern  as  listed  in  the  acute  marine  objectives  for  toxic  pol¬ 
lutants  for  the  protection  of  aquatic  life  in  the  Delaware  River  estuary. 

This  information  can  be  found  in  the  Delaware  River  Basin  Commission 
West  Trenton,  New  Jersey,  Administrative  Manual-Part  III,  Water  Quality 
Regulations,  October  23,  1996.  The  only  parameter  above  the  standard 
was  backgroimd  dissolved  copper  (Table  2).  The  standard  for  copper  is 
5.3  pg/l,  and  the  background  value  was  13  pg/1.  The  water  quality  and  sedi¬ 
ment  data  for  the  coarse-grained  site  can  be  found  in  Appendix  A. 


Fine-grained  site 

The  composited  sediment  samples  at  the  fine-grained  site  show  the  pro¬ 
posed  dredged  area  to  average  33  percent  sand  (Figure  6).  The  range  for 
sand  was  from  18  to  50  percent.  Backgroxmd  water  concentrations  for  the 
contaminants  of  concern  were  all  below  the  more  stringent  of  the  freshwa¬ 
ter  or  marine  stream  quality  objectives  for  acute  toxicity  standards  as 
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Figure  5.  Range  of  gradation  curves  from  in  situ  sediment  coliected  at  the  coarse-grained  site 


Table  2 

Delaware  River  Coarse-Grained  Site,  Summary  of  Sediment  and  Water  Quality  Data 
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found  in  the  Delaware  River  Basin  Commission  West  Trenton,  New  Jersey, 
Administrative  Manual-Part  III,  Water  Quality  Regulations,  October  23, 
1996.  Only  two  exceedances  were  found  in  the  dissolved  overflow  water. 
Endrin  was  measmed  at  a  concentration  of  0.0754  jig/l  as  compared  to  the 
standard  of  0.019  pg/l.  Zinc  was  measured  at  a  concentration  of  131  pg/1  as 
compared  to  the  standard  of  95  pg/1.  See  Appendix  A  for  the  Delaware 
River  water  quality  and  sediment  analysis  for  the  fine-grained  site. 


Hopper  Inflow 


Coarse-grained  site 

Samples  collected  for  grain-size  distribution  at  the  hopper  inflow  at  the 
coarse-grained  site  averaged  84  percent  sand  (Figure  7).  The  range  was 
from  52  to  98  percent.  Eliminating  the  52-percent  sample  resulted  in  a 
sandy  composition  of  92  percent  with  a  range  from  86  to  98  percent.  This 
is  more  representative  of  that  collected  from  the  in  situ  sampling.  Sus¬ 
pended  solids  concentrations  in  the  hopper  inflow  could  not  be  accurately 
determined  because  the  coarse-grained  material  rapidly  settled  to  the  bot¬ 
tom  of  the  sampling  buckets,  and  the  total  bucket  sample  was  not  retained 
for  analysis. 


Fine-grained  site 

Samples  collected  for  grain-size  distribution  at  the  hopper  inflow  at  the 
fine-grained  site  averaged  12  percent  sand  (Figure  8).  The  range  was  from 
9  to  15  percent.  This  is  much  less  than  the  33  percent  represented  by  the  in 
situ  sampling. 


Hopper  Contents 


Coarse-grained  site 

Suspended  solids  concentrations  in  the  hopper  at  the  coarse-grained  site 
were  <15  g/1  (Figure  9).  This  indicates  that  settling  was  occurring  very 
rapidly.  Although  the  samples  should  be  representative  of  the  water  col¬ 
umn,  it  should  be  realized  that  the  agitation  occurring  inside  the  hopper 
will  keep  the  material  in  suspension  for  an  extended  period  of  time.  There¬ 
fore,  when  the  sample  was  collected,  the  material  being  agitated  quickly 
settled  and  was  not  collected  in  the  250-ml  sample  bottle. 
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Figure  6.  Range  of  gradation  curves  from  in  situ  sediment  collected  at  the  fine-grained  site 
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Figure  7.  Range  of  gradation  curves  from  hopper  infiow  at  the  coarse-grained  site 


STANDARD  SICVE  OPENING  IN  INCHES  U,S.  STANDARD  SIEVE  NUMBERS  HYDROMETER 

4  3  2  1.S  13/4  1/2  3/8  3  4  6  810  1416  20  30  40  SO  70  100  140  200 _ 


XH0I3M  AS  »3SiM>D  XN30y3d 


20 


Chapter  3  Data  Analysis 


Figure  8.  Range  of  gradation  curves  from  hopper  inflow  at  the  fine-grained  site 
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Figure  9.  Hopper  contents— solids  concentrations  of  coarse-grained  material 


Fine-grained  site 

Suspended  solids  concentrations  in  the  hopper  at  the  fine-grained  site 
were  upward  of  150  g/1  at  the  bottom  and  approximately  80  g/1  at  the 
surface  (Figure  10).  It  is  expected  that  high  concentrations  of  suspended 
solids  would  be  found  in  the  water  column  as  the  hopper  agitates  the 
fine-grained  material  and  keeps  it  in  suspension.  The  high  concentrations 
of  suspended  solids  at  the  surface  indicate  that  a  large  amount  of  the  mate¬ 
rial  was  lost  to  overflow  in  the  fine-grained  site. 


Figure  10.  Hopper  contents — solids  concentrations  of  fine-grained  material 
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Hopper  Overflow 


Coarse-grained  site 

Samples  collected  for  grain-size  distribution  at  the  hopper  overflow  at 
the  coarse-grained  site  averaged  81.1  percent  sand  with  a  range  from  24.4 
to  96.1  percent  (Figure  11).  Composites  of  five  samples  were  obtained  and 
the  average  grain-size  distribution  was  78.1  percent  with  a  range  from  66.7 
to  87.7  percent  (Figure  12).  This  shows  that  a  large  amount  of  the  sandy 
material  was  being  agitated  in  the  hopper  and  being  washed  out  during 
overflow.  This  is  consistent  with  the  loading  data  that  show  a  loading  of 
about  112.4  m^/min  (147  yd^/min)  before  overflow  and  an  average  loading 
of  about  22.9  m^/min  (30  yd^/min)  over  the  57-min  period  during  overflow. 
However,  the  rate  of  loading  in  the  initial  stages  of  overflow  was  likely 
much  higher  with  the  material  in  the  overflow  increasing  as  the  hopper 
filled  and  retention  time  was  decreased.  None  of  the  chemistry  parameters 
analyzed  in  the  overflow  samples  collected  at  the  coarse-grained  site  ex¬ 
ceeded  marine  acute  objectives  as  listed  in  the  Delaware  River  Basin  Water 
Quality  Regulations  for  dissolved  criteria  limits.  Although  the  background 
value  for  copper  (13  pg/1)  exceeded  the  criteria  (5.3  pg/1),  the  dissolved 
value  for  copper  in  the  overflow  was  5  pg/1,  indicating  a  scavenging  of  met¬ 
als  by  the  suspended  material  during  the  dredging  and  overflow  process. 


Fine-grained  site 

Samples  collected  for  grain-size  distribution  at  the  hopper  overflow  at 
the  fine-grained  site  averaged  12.2  percent  sand  with  a  range  from  6.2  to 
31.2  percent  (Figure  13).  Composites  of  five  samples  were  obtained  and 
the  average  grain-size  distribution  was  10.6  percent  with  a  range  from  9.3 
to  11.6  percent  (Figure  14).  The  suspended  solids  concentrations  in  the 
overflow  averaged  1 10  g/1  over  the  total  overflow  period  of  21  min.  The 
solids  concentrations  were  essentially  consistent  throughout  the  overflow 
period,  indicating  little  retention  of  the  fine  material  in  the  hopper  once 
overflow  began.  A  large  amount  of  material,  about  59.4  m^/min  (78  yd^/min) 
or  about  89  percent  of  the  inflow  is  being  lost  to  overflow.  Zinc  (131  pg/1) 
and  endrin  (0.0754  pg/1)  were  the  only  two  chemical  parameters  measured 
in  the  overflow  that  exceeded  the  more  stringent  acute  objectives  of  the 
freshwater  and  marine  stream  quality  standards  (95  pg/1  for  zinc  and 
0.019  pg/1  for  endrin)  as  listed  in  the  Delaware  River  Basin  Water  Quality 
Regulations  for  dissolved  criteria  limits.  The  value  for  endrin  exceeded 
standards  by  a  factor  of  4,  indicating  that  both  water  quality  objectives 
could  be  met  a  short  distance  from  the  point  of  overflow.  None  of  the 
other  chemistry  parameters  analyzed  in  the  overflow  samples  collected  at 
the  fine-grained  site  exceeded  the  acute  objectives. 
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Figure  12.  Range  of  gradation  curves  from  hopper  overflow  composites  at  the  coarse-grained  site 
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Figure  14.  Range  of  gradation  curves  from  hopper  overflow  composites  at  the  fine-grained  site 


Plume  Monitoring 


Monitoring  of  the  sediment  plumes  was  accomplished  using  a  boat- 
mounted  1,200-kHz  Broad-Band  Acoustic  Doppler  Current  Profiler  (ADCP). 
The  instrument  collects  velocity  vectors  in  the  water  colmnn  together  with 
backscatter  levels  to  determine  the  position  and  relative  intensity  of  the 
sediment  plume.  Along  with  the  ADCP,  a  MicroLite  recording  instrument 
with  an  Optical  Backscatterance  (OBS)  Sensor  was  towed  by  the  vessel  at 
a  depth  of  15  ft.  The  MicroLite  recorded  data  at  0.5-sec  intervals.  Naviga¬ 
tion  data  for  monitoring  were  obtained  by  a  Starlink  differential  Global  Posi 
tioning  System  (GPS).  The  GPS  monitors  the  boat  position  from  the 
starting  and  ending  points  along  each  transect. 


Coarse-grained  site 

Transects  were  monitored  in  each  test  area  to  obtain  the  backgroimd 
levels  of  suspended  materials  prior  to  dredging  activities.  A  period  of 
8  min  following  the  dredge  passing  during  nonoverflow  dredging  shows 
the  level  of  suspended  material  to  be  returning  to  background  levels.  No 
lateral  dispersion  of  the  plume  out  of  the  channel  was  observed  during  the 
nonoverflow  dredging  operation. 

During  overflow  dredging,  a  wider  transect  was  performed  to  determine 
the  lateral  extent  of  the  plume.  No  significant  change  above  background 
levels  could  be  detected.  At  1-hr  elapsed  time  following  the  end  of  the 
overflow  dredging  operation,  the  levels  of  suspended  material  returned  to 
background  conditions.  Again,  no  lateral  dispersion  of  the  plume  out  of 
the  channel  area  was  observed.  A  complete  analysis  of  the  plume  study 
can  be  found  in  Appendix  B. 

Figure  15  is  a  surface  profile  of  the  solids  concentrations  measured  dur¬ 
ing  nonoverflow  and  overflow  conditions.  Both  sets  of  data  fall  within  the 
TniniTniim  and  maximum  range  of  the  background  solids  concentrations 
measured  prior  to  dredging.  Figure  16  is  a  middepth  profile  of  the  solids 
concentrations.  Because  of  the  narrow  range  between  the  measured  values 
of  the  minimum  and  maximum  range,  both  the  nonoverflow  and  the  over¬ 
flow  measured  solids  concentrations  were  above  the  maximum  range.  Fig¬ 
ure  1 7  is  a  bottom  profile  of  the  solids  concentrations  and  can  be  described 
much  like  that  of  the  surface  profile  in  that  both  sets  of  data  fall  within  the 
TninimiiTn  and  maximum  range  of  the  backgroimd  solids  concentrations.  In 
all  three  instances,  there  is  not  a  significant  difference  in  the  solids  concen¬ 
trations  measured  during  nonoverflow  and  the  solids  concentrations  meas¬ 
ured  during  overflow.  Figure  18  shows  that  all  solids  concentrations 
measured  during  nonoverflow  and  overflow  fell  within  the  total  minimum 
and  maximum  range  measured  in  the  background  prior  to  dredging. 
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Fine-grained  site 


During  the  nonoverflow  dredging  operation,  the  tidal  flow  in  the  dredging 
area  reversed  from  flood  flow  to  ebb  flow  conditions.  This  accounts  for 
the  relative  change  in  observed  background  levels  taken  before  the  non¬ 
overflow  and  overflow  test  dredging.  At  19  min  following  the  end  of 
nonoverflow  dredging,  the  levels  of  suspended  material  had  returned  to 
background  conditions.  Despite  the  change  in  direction  of  flow  in  the 
dredging  area,  no  lateral  movement  of  the  plume  beyond  the  channel  limits 
was  observed. 

Immediately  prior  to  overflow  conditions,  an  increase  in  the  background 
suspended  material  was  observed.  This  increase  is  assumed  to  be  the  re¬ 
sult  of  the  increase  in  the  ebb  flow  velocities  and  the  resulting  disturbance 
of  bottom  materials  from  near-bottom  velocities  and  not  dredge  plume  disper¬ 
sion.  When  hopper  overflow  conditions  began,  the  width  of  the  transect 
was  increased  to  observe  the  lateral  extent  of  the  dispersion  of  the  dredge 
plume.  After  an  elapsed  time  of  1  hr  following  the  completion  of  the  over¬ 
flow  dredging  operation,  levels  of  suspended  materials  had  returned  to 
background  conditions.  As  in  the  previous  dredge  operations,  no  lateral 
dispersion  of  the  dredge  plume  beyond  the  channel  limits  was  observed. 

A  complete  analysis  of  the  plume  study  can  be  found  in  Appendix  B. 

Figure  19  shows  the  solids  concentrations  as  measured  at  the  surface 
during  nonoverflow  and  overflow  conditions.  The  overflow  solids  concen¬ 
trations  oscillate  outside  the  maximum  background  solids  concentration. 
Toward  the  end  of  overflow,  the  concentrations  fall  back  within  the  back¬ 
ground  range.  Figure  20  shows  the  solids  concentration  as  measured  at 
middepth.  The  same  pattern  as  the  surface  profile  is  exhibited.  Figure  21 
shows  the  solids  concentration  as  measured  at  the  bottom.  The  nonoverflow 
solids  concentrations  remain  within  the  measured  range  of  the  background; 
however,  the  overflow  solids  concentrations  remain  above  the  maximum 
background  range  throughout  the  duration  of  overflow.  Figure  22  shows 
the  maximum  background  range  of  solids  concentration  measured.  The 
nonoverflow  solids  measured  are  well  within  the  total  range  while  the  over¬ 
flow  solids  concentrations  oscillate  outside  the  maximum  range.  This  is 
consistent  since  70  percent  or  more  of  the  material  is  fine-grained  and 
would  settle  slowly. 


Sedimentation  Resuits 


Coarse-grained  site 

Sediment  profile  images  from  a  total  of  14  stations  were  analyzed  from 
the  coarse-grained  site  as  shown  in  Figure  2  of  Appendix  C.  There  was 
evidence  that  recent  sedimentation  had  occurred  at  several  of  the  stations 
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Solids  Concentration  (mg/I) 


Figure  19.  Plume  solids  concentrations  at  surface  (fine-grained  material) 


Figure  20.  Plume  solids  concentrations  at  middepth  (fine-grained  material) 
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within  the  channel,  possibly  a  result  of  the  dredging  operations.  Gray 
colored  suspended  material,  indicative  of  hopper  overflow  material,  was 
observed  at  two  of  the  stations.  Foiu  of  the  stations  had  layering  from 
grain-size  changes  but  are  assumed  to  have  occurred  because  of  normal 
sediment  transport  processes  rather  than  hopper  overflow  operations. 


Fine-grained  site 

Sediment  profile  images  from  a  total  of  41  stations  were  analyzed  from 
the  fine-grained  site  as  shown  in  Figure  3  of  Appendix  C.  No  evidence  of 
recent  physical  disturbance  was  detected  at  any  of  the  stations,  but  material 
that  could  have  come  from  the  hopper  overflow  was  observed  at  one  station. 
Five  of  the  stations  on  the  edge  of  the  chaimel  had  grain-size  layering  with 
sands  on  the  surface  overlaying  clayey  sediments.  Since  the  sediments  in 
the  channel  were  finer  silts  and  clays,  it  was  rmlikely  that  the  layers  at  the 
channel  edge  stations  were  the  result  of  the  dredging  operations.  Three  of 
the  stations  on  the  edge  of  the  chaimel  had  sediment  layering  with  am- 
phipod  and  worm  tubes  which  could  not  have  reestablished  living  position 
in  the  short  interval  between  dredging  and  sampling.  Flocculent  sediment 
layers,  thin  layers  of  unconsolidated  surface  sediments,  occurred  at  six 
shoal  stations  and  one  channel  edge  station.  Based  on  their  color  tones,  all 
flock  layers  appeared  to  be  composed  of  backgroimd  sediments  and  not 
hopper  overflow  or  dredged  material. 

No  indication  of  newly  deposited  dredged  material  was  observed  at 
stations  outside  the  edge  of  the  navigation  channel  at  either  study  site.  Al¬ 
though  the  sampling  station  coverage  was  not  extensive,  given  the  rela¬ 
tively  short  duration  of  the  tests,  the  risk  of  significant  sedimentation  as  a 
consequence  of  the  hopper  dredging  operations  appears  largely  restricted 
to  the  bottom  and  side  slopes  of  the  channel.  The  full  report  on  the  sedi¬ 
mentation  analysis  is  attached  as  Appendix  C. 


Standard  Elutriate  Tests 


The  standard  elutriate  analysis  was  performed  using  the  composited  in- 
situ  sediment  and  site  water.  The  purpose  of  the  standard  elutriate  testing 
was  to  gain  data  on  possible  application  of  the  test  for  prediction  of  over¬ 
flow  contaminant  concentrations.  The  mean  predicted  dissolved  values 
from  the  elutriates  were  calculated  using  the  EFQUAL  computer  program, 
a  module  of  the  ADD  AMS  software  package.^  The  elutriate  test  was  con¬ 
ducted  using  standard  procedures.^ 

^  Palermo,  M.  R.,  and  Schroder,  P.  R.  (1991).  “Documentation  of  the  EFQUAL  module  for 
ADD  AMS:  Comparison  of  predicted  effluent  water  quality  with  standards,”  Technical  Note 
EEDP-06-13,  U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS 
^  U.S.  Environmental  Protection  Agency  and  U.S.  Army  Corps  of  Engineers.  (1998). 
“Evaluation  of  dredged  material  proposed  for  discharge  in  inland  and  near-coastal  waters  -  Testing 
manual,”  EPA-823-B-98-004,  U.S.  Environmental  Protection  Agency,  Washington,  DC. 
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Coarse-grained  site 


At  the  coarse-grained  site,  background  dissolved  copper  was  the  only 
contaminant  of  concern  that  was  predicted  to  be  above  the  standard  (Table  2), 
The  program  predicted  that  copper  would  be  discharged  at  7  pg/l  which  is 
above  the  marine  objective  acute  criteria  but  well  below  the  backgroimd 
value  of  13  pg/l.  Therefore,  a  dilution  of  the  backgroimd  with  respect  to 
copper  would  naturally  occur  as  a  result  of  the  dredging  operation,  and  a 
mixing  zone  would  not  be  required.  The  actual  value  recorded  at  the  hop¬ 
per  overflow  (effluent)  for  copper  was  5  pg/1,  which  was  below  both  the 
background  and  the  standard  of  5.3  pg/1. 


Fine-grained  site 

At  the  fine-grained  site,  the  predicted  dissolved  value  of  selenium  was 
24.3  pg/1  (Table  3).  The  more  stringent  acute  value  of  the  freshwater  or 
marine  stream  quality  standard  for  selenium  is  20  pg/1  and  the  background 
was  19  pg/l.  The  actual  value  recorded  at  the  hopper  overflow  for  sele¬ 
nium  was  14.2  (ig/l,  which  is  below  the  criteria  and  the  background  value, 
which  would  indicate  a  natural  dilution  of  the  contaminant  of  concern  dur¬ 
ing  dredging  operations.  Again,  because  of  this  natural  dilution,  a  mixing 
zone  would  not  be  required. 

At  both  reaches,  the  predicted  elutriate  values  appear  somewhat  conser¬ 
vative  when  compared  with  the  overflow  values.  The  close  agreement  of 
the  elutriate  values  with  the  actual  overflow  values  (Tables  2  and  3)  indi¬ 
cate  that  the  elutriate  test  can  be  used  as  a  valid  predictor  of  overflow  qual¬ 
ity  for  the  Delaware  River.  Summaries  of  the  standard  elutriate  and 
predicted  effluent  quality  results  for  the  two  sites  can  be  found  in  Tables  2 
and  3.  A  complete  listing  of  the  water  quality,  sediment,  and  elutriate 
analysis  for  both  sites  can  be  found  in  Appendix  A. 


Technical  Findings  of  a  96-hr  Water  Column 
Bioassay 

This  test  was  performed  to  determine  the  possible  biological  effects  of 
water  column  exposure  to  Delaware  River  overflow.  Two  species  were 
used  in  performing  the  bioassays,  the  mysid  shrimp,  a  crustacean  species, 
Mysidopsis  bahia,  and  the  inland  silverside,  a  fish  species,  Menidia  beryl- 
lina.  These  species  were  selected  based  on  conversations  with  personnel 
from  the  Delaware  Department  of  Natural  Resources  and  Environmental 
Control.  The  filtered  elutriate  was  diluted  with  standard  laboratory  control 
seawater  (6-ppt  salinity  for  the  fine-grained  site  and  30-ppt  salinity  for  the 
coarse-grained  site)  to  yield  the  following  concentrations:  0-,  6.25-,  12. 5-, 
25-,  50-,  and  100-percent  elutriate.  Each  treatment  was  replicated  five 
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times.  The  trimmed  Spearman-Karber  method  was  used  to  calculate  LC50 
values.  The  bioassay  report  is  attached  as  Appendix  D. 


Coarse-grained  site 

Survival  in  test  concentrations  from  the  coarse-grained  site  ranged  from 
100  to  88  percent  for  Mysidopsis  bahia  and  from  88  to  68  percent  for  Meni- 
dia  beryllina.  Exposmes  in  elutriate  test  concentrations  from  the  coarse¬ 
grained  site  did  not  adversely  affect  survival  of  either  test  species.  Since 
neither  test  species  had  mortality  values  greater  than  50  percent,  an  LC50 
value  could  not  be  calculated. 


Fine-grained  site 

Survival  in  test  concentrations  from  the  fine-grained  site  ranged  from 
90  to  0  percent  with  0-percent  survival  in  the  50-  and  100-percent  expo¬ 
sures  for  Mysidopsis  bahia.  Survival  for  Menidia  beryllina  ranged  from 
98  to  0  percent  with  4-  to  0-percent  survival  in  the  50-  and  100-percent 
elutriate  treatments.  An  LC50  value  of  30.04  percent  was  calculated  for 
Mysidopsis  bahia  and  an  LC50  value  of  31.66  percent  was  calculated  for 
Menidia  beryllina.  Mortality  observed  from  exposmres  in  elutriate  test  con¬ 
centrations  was  attributed  to  the  high  level  of  NH3.  In  the  short  term,  high 
levels  of  NH3  are  common  in  predominately  fine-grained  sites  during 
dredging  operations. 
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4  Summary  and  Conclusions 


Based  on  the  results  of  the  study,  the  following  conclusions  can  be 
made: 

a.  Loading  data  at  the  coarse-grained  site  shows  a  gain  of  130  percent 
over  a  period  of  57  min  after  overflow  began.  Based  on  the  round- 
trip  travel  time  required  to  the  disposal  site  and  the  amount  of  mate¬ 
rial  retained  in  the  hopper,  rates  of  return  greater  than  50  percent 
may  be  realized  for  the  coarse-grained  material.  Loading  data  at 
the  fine-grained  site  show  a  gain  of  1 8  percent  over  a  period  of 

21  min  after  overflow  began.  Based  on  the  round-trip  travel  time 
required  to  the  pump-out  site  and  the  amount  of  material  retained 
in  the  hopper,  there  was  no  economic  benefit  to  overflow  for  the 
fine-grained  material.  In  both  instances,  rates  of  return  are  also 
based  on  the  assumption  that  all  material  in  the  overflow  will  re¬ 
turn  to  the  channel  and  will  require  redredging. 

b.  Using  the  same  economic  assumptions  as  discussed  above,  about  a 
20-percent  return  may  be  realized  from  a  material  containing  about 
60  percent  sand  and  about  a  40-percent  return  may  be  realized  from 
a  material  containing  about  80  percent  sand. 

c.  Based  on  the  water  chemistry  analysis  at  the  two  sites,  no  contami¬ 
nants  of  concern  caused  a  problem  because  of  the  dredging  opera¬ 
tion.  None  of  the  contaminants  of  concern  exceeded  water  quality 
objectives  in  the  overflow  at  the  coarse-grained  site.  At  the  coarse¬ 
grained  site,  only  dissolved  copper  was  above  the  standard  in  the 
background.  Samples  taken  for  dissolved  copper  at  the  hopper 
overflow,  however,  were  within  standards.  This  indicates  a  scav¬ 
enging  of  the  metal  by  the  suspended  material  occurred  during  the 
dredging  and  overflow  process.  At  the  fine-grained  site,  only  zinc 
and  endrin  were  measured  at  the  overflow  to  be  above  the  standard. 
However,  the  predicted  elutriate  for  both  zinc  and  endrin  were 
measured  at  below  detection  levels. 

d.  The  plume  study  results  showed  that  the  coarse-grained  material  set¬ 
tled  quite  rapidly  and  that  no  lateral  dispersion  of  the  plume  out  of 
the  channel  was  observed.  No  significant  change  above  back- 
groimd  levels  could  be  detected.  At  1  hr  elapsed  time  following 
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the  end  of  the  overflow  dredging  operation,  the  levels  of  suspended 
material  had  returned  to  background  conditions.  At  the  fine¬ 
grained  site,  an  increase  in  the  suspended  material  was  observed. 
However,  after  an  elapsed  time  of  1  hr  following  the  completion  of 
the  overflow  dredging  operation,  levels  of  suspended  materials  had 
returned  to  backgrormd  conditions.  Again,  no  lateral  dispersion  of 
the  dredge  plume  beyond  the  channel  limits  was  observed. 

e.  The  sedimentation  portion  of  the  study  confirmed  what  was  ob¬ 
served  during  the  plume  study.  At  the  coarse-grained  site,  there 
was  evidence  that  recent  sedimentation  had  occurred  at  several  of 
the  stations,  possibly  a  result  of  dredging  operations.  But  no  indica¬ 
tion  of  newly  deposited  dredged  material  was  observed  at  stations 
outside  the  edge  of  the  navigation  channel.  At  the  fine-grained 
site,  some  sediment  layering  was  found  even  though  no  evidence  of 
recent  physical  distxirbance  was  detected  at  any  of  the  stations. 
Again,  no  indication  of  newly  deposited  dredged  material  was  ob¬ 
served  at  stations  outside  the  edge  of  the  navigation  channel. 

/.  Although  the  sampling  station  coverage  was  not  extensive,  the  risk 
of  significant  sedimentation  as  a  consequence  of  the  hopper  dredg¬ 
ing  operations  appears  to  be  restricted  to  the  bottom  and  side  slopes 
of  the  channel. 

g.  The  elutriate  test  results  were  consistent  with  and  slightly  conserva¬ 
tive  as  compared  to  the  overflow  samples,  indicating  that  the  elutri¬ 
ate  test  is  a  valid  prediction  of  overflow  quality  for  the  Delaware 
system. 

h.  The  bioassay  analysis  showed  no  adverse  effects  to  exposures  of 
fish  and  crustaceans  species  being  exposed  to  the  elutriate  samples 
from  the  coarse-grained  site.  Some  species  mortality  were  ob¬ 
served  using  elutriates  from  the  fine-grained  site,  but  was  deter¬ 
mined  to  be  caused  from  high  levels  of  NH3  which  is  a  common 
short-term  by-product  of  dredging  in  fine-grained  material. 

i.  The  overall  results  of  the  study  indicate  that  overflow  meets  the  ap¬ 
plicable  water  quality  objectives  and  has  no  measurable  physical 
impact  outside  the  navigation  channels.  The  loading  data  indicate 
that  overflow  in  coarse-grained  reaches  results  in  significant  load 
gains,  while  load  gains  in  fine-grained  reaches  are  small.  Based  on 
these  results,  overflow  in  coarse-grained  reaches  should  be  consid¬ 
ered  for  future  operations. 
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Appendix  A 

Delaware  River  Sediment  and 
Water  Quality  Analysis 


Delaware  River  Sediment  and  Water  Quality  Analysis  (Coarse-  and 
Fine-Grained  Sites) 


Metscoar 

PAHscoar 

Pestcoar 

PCBscoar 

Tsscoar 

Nutcoar 

Spgrcoar 

Metsfine 

PAHsfine 

Pestfine 

PCBsfine 

Tssfine 

Nutfine 

Spgrfine 


-  Metals  (Coarse-Grained  Site) 

-  PAH’s  (Coarse-Grained  Site) 

-  Pesticides  (Coarse-Grained  Site) 

-  PCB’s  (Coarse-Grained  Site) 

-  Total  Suspended  Solids  (Coarse-Grained  Site) 

-  Nutrients  (Coarse-Grained  Site) 

-  Specific  Gravity  and  %Moisture  (Coarse-Grained  Site) 

-  Metals  (Fine-Grained  Site) 

-  PAH’s  (Fine-Grained  Site) 

-  Pesticides  (Fine-Grained  Site) 

-  PCB’s  (Fine-Grained  Site) 

-  Total  Suspended  Solids  (Fine-Grained  Site) 

-  Nutrients  (Fine-Grained  Site) 

-  Specific  Gravity  and  %  Moistme  (Fine-Grained  Site) 


Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Metsuoai 


Delaware  River  Water  Analysis  (Coarse-Grained  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

SB 

AS 

BE 

CD 

OR 

cu 

PB 

HG 

TYPE 

10 

Detection  Limit  (mg/t) 

0  003 

0  082 

0  002 

0  0002 

0  002 

0  001 

0001 

0  00020 

Plume  Morritoring 

Water 

60827 

BacKgiourid,  dissolved 

0,003 

0  044 

0,002 

0.0002 

0.002 

0  013 

0,001 

0,00020 

Water 

C073t> 

Background,  total 

0.003 

0  044 

0.001 

0.0002 

0,002 

0  017 

0  003 

0.00020 

Water 

80620 

0-10  min,  overflow,  riissofvpd 

0.003 

0  044 

0.002 

0.0002 

0.002 

0011 

0.001 

0.00020 

Water 

80829 

10-20  min,  overflyw,  dissolved 

0.003 

0.044 

0.002 

0.0002 

0.002 

0.010 

0.001 

0.00020 

Water 

00030 

20-30  rnin,  overflow,  dissolved 

0.003 

0.045 

0.002 

0.0002 

0.002 

0  013 

0.001 

0.00020 

Water 

00736 

0-10  min.  overflow,  total 

O.OC6 

0  045 

0,001 

0.0002 

0.002 

0011 

0.001 

0.00020 

Water 

80737 

10-20  min,  overflow,  total 

0.003 

0  046 

0.001 

0.0002 

0,002 

0012 

0,001 

0.00020 

Water 

80738 

20-30  mm,  overflow,  total 

0.003 

0.045 

0.001 

0.0002 

0.002 

0  011 

0.001 

0.00020 

Water 

80831 

0-10  min,  non- overflow,  dissolved 

0.003 

0  047 

0.002 

0  0002 

0.002 

0,012 

0.001 

0.00020 

Water 

80832 

10-20  msn.  notvoverflow,  dtssoNed 

0.003 

0.04S 

0.002 

0  0004 

0,002 

0  011 

0.001 

0.00020 

Water 

00833 

20-30  min,  non-nverflow,  dissolved 

0,003 

0  047 

0.002 

0.0002 

0.002 

0012 

0,001 

0.00020 

Water 

80739 

0-10  min,  non-overflow,  total 

0.003 

0,044 

0.001 

0.0002 

0.002 

0  011 

0.002 

0.00020 

Water 

80740 

10-20  min,  non-ovcfflow,  total 

0.003 

0  048 

0.001 

0,0002 

0.002 

oon 

0,001 

0.00020 

Water 

80741 

20-30  min,  non-overflow,  total 

0.003 

0044 

0,001 

0.0002 

0.002 

0010 

0,001 

0.00020 

Hopper  Inflow  Monitoring 


Water 

80780 

3&  0  min,  dissolved 

0.003 

0.051 

0.001 

0,0002 

0,002 

0  007 

0.001 

0.00020 

Water 

80781 

9&12  mirr,  dissolved 

0.003 

0,045 

0,001 

0,0002 

0.002 

0  005 

0.001 

0.00020 

Water 

80782 

1&&10  min,  dissolved 

0.003 

0  046 

0.001 

0.0002 

0.002 

0  006 

0.001 

0.00020 

Water 

80783 

21&24  min,  dtstolved 

0,003 

0048 

0,001 

0.0002 

0.002 

0  007 

0,001 

0.00020 

Water 

80704 

27&30  min,  dissolved 

0.003 

0  050 

0.001 

0.0002 

0.002 

0  006 

0,001 

0.00020 

Water 

80666 

3&  6  rnirr  total 

0.003 

007C 

0  002 

00029 

0.008 

0  090 

0.160 

0,00003 

Water 

60660 

90112  min,  totnf 

0.003 

0  070 

0  002 

00210 

0.008 

0  002 

0.140 

0  00064 

Water 

80670 

15&13  min,  total 

0.003 

0,009 

0.C02 

00005 

0.140 

0  094 

0  132 

0  00129 

Water 

80671 

71&74  min  total 

0.003 

0105 

0007 

00008 

0  332 

0  127 

0,292 

000360 

Water 

80672 

27&30  min,  total 

0.003 

U115 

0  000 

0  0009 

0.392 

U  150 

0  203 

0  00126 

Hopper  Overilow  Monitoring 


Vi/ater 

80785 

2&  4  mtn,  dissolved 

0.003 

0  045 

0.001 

0.0002 

0.002 

0  005 

0.001 

0.00020 

Water 

80786 

6&  6  min.  dissolved 

0.003 

0045 

0.001 

0.0002 

0.002 

ooo:> 

0.001 

0.00020 

Water 

80767 

10&12  min,  dissolved 

0,003 

0  047 

0.001 

0.0002 

0.002 

0  005 

0.001 

0.00020 

Water 

80788 

14&16  min  dissolved 

0.003 

0  046 

0,001 

0.0002 

0.002 

0,005 

0.001 

0.00020 

Water 

80789 

I8a20  mm.  dissolved 

0.003 

0  045 

0.001 

0.0002 

0.002 

0.005 

0.001 

0.00020 

Water 

80674 

2&  4  min.  total 

0.006 

0,047 

o.oot 

0  0027 

0  009 

0.031 

0  000 

000053 

Water 

80676 

68  0  min,  total 

0.003 

0  052 

C0C2 

0  0017 

0.074 

0.030 

0  104 

0.00113 

Water 

80676 

108,12  mm.  total 

0.003 

0,085 

0  002 

00013 

0  080 

0,035 

0  114 

0  00006 

Water 

00677 

14&16mm,  total 

0  007 

0.052 

0.001 

0  0034 

0.D4C 

0.028 

0049 

000056 

Water 

80678 

1 88.20  min,  total 

0.003 

0  040 

0.001 

0  0002 

0  040 

0.010 

0  040 

00004H 

Water 

81646 

Site  Water 

Sample  1  Total 

0.003 

0,034 

0.001 

0.0002 

0.005 

0.027 

0  003 

0.00020 

Water 

81640 

Sample  7  Total 

0,003 

0  037 

0.001 

0.0002 

0.002 

0  021 

0.002 

0.00020 

Water 

81850 

Sample  3  Total 

0.003 

0.03)' 

0.001 

0.0002 

0.002 

0016 

0.001 

0.00020 

Water 

81654 

Elutriate 

Sample  1  DissoK'ed 

0.003 

0,050 

0.001 

0.0002 

0.002 

0  005 

0.001 

0.00020 

Water 

81655 

Sample  2  Dissolved 

0.003 

0.052 

0.001 

0.0002 

0  002 

0  006 

0.001 

0.00020 

Water 

81656 

Sample  3  Dissolved 

0.003 

0  047 

0.001 

0,0002 

0  002 

0010 

0.001 

0,00020 

Water 

81651 

Sample  1  Total 

0.003 

0.040 

0.001 

0,0002 

0  00? 

0  006 

0  002 

0.00020 

Water 

816S2 

Sample  2  Total 

0.003 

0,042 

0.001 

0.COO2 

0.002 

0  005 

0.001 

0.00020 

Water 

01653 

Sample  3  'Total 

0.003 

0  043 

0.001 

0.0002 

0.002 

0  005 

0  001 

0.00020 

SAMPLE 

SAMPLE 

DESCRIPTION 

SB 

AS 

BE 

CD 

CR 

CU 

PD 

HG 

TYPE 

ID 

Deteciinn  1  imit  (mg/kg) 

0.30 

0  20 

0  t 

0.02C 

02 

0,10 

1  0 

0  020 

Insitu  Sediment 

Sediment 

81726 

Sample  #1 

0.30 

3  50 

0  1 

0.020 

5fi 

3  00 

12  9 

0.084 

Sediment 

81727 

Sample  d2 

0.30 

2  90 

02 

0.020 

6  3 

1,30 

12  1 

U.110 

Sediment 

81720 

Sample  A3 

0.30 

3  10 

02 

0.020 

7.0 

2  70 

12.0 

0.004 

SB  -  Antimony  AS 

-  Anbentc  BE  -  Beryllium 

CD  -  Cadmium 

CH  *  Chromium 

CU. 

■  Copper  PO  • 

■  Lead  l  iG 

-  Mercury 

BOLD  -  less  than  values 

Valuer  below  lest  than  valuer  are  estimated  results  Results  are  less  than  the  reporting  ttm.t 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Metscoar 


Detawam  Water  Anahysis  (CoarseGrafned  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESGRiPTtON 

Detection  Llnrut  (tngfi) 

Plume  Monitoring 

Water 

808?7 

Brwkground,  dissolved 

Water 

80735 

Bacl^round,  total 

Water 

8P828 

0-10  min,  overtiow,  dissolved 

Water 

80820 

10'30  min,  ovetfioW;  dissolved 

Water 

80830 

20-30  min,  overtiovif,  dissolved 

Water 

80736 

0-10  min,  overflow,  total 

Water 

80737 

10-20  min,  overflow,  total 

Water 

8073S 

20  30  min,  overfiow;  tc^l 

Water 

30831 

0-10  rnin,  non-overflow,  disst^ved 

Water 

80832 

10-^  min,  rron-overtiow,  dissdved 

Water 

80833 

20-30  min,  non-overfiow,  dissolved 

Water 

80730 

O'lO  min,  non  cjwrfiovsr,  total 

Water 

00740 

10-20  mtn,  non-overfiow,  total 

Water 

80741 

20-30  min.  non-overflow,  total 

Water 

80780 

Hopper  Inflow  Monitoring 
3&  6  mvn,  dissolved 

Water 

80781 

8&12  rnirr,  dissolved 

Water 

80782 

16&18  mlri,  tiissolvod 

water 

80783 

2ifl«24  min,  diasotved 

Water 

80784 

27&30  min,  dissolved 

Water 

80668 

3&  6  min,  total 

Water 

80669 

©&12  min,  total 

Water 

80670 

15&18  min,  total 

Water 

80671 

218i24  min,  total 

Water 

80672 

27&30  min.  total 

Water 

80785 

Hopper  Overflow  Monitoring 
2&  4  min,  dissolved 

Water 

80706 

60  8  min,  dissolved 

Water 

80787 

10012  rnin,  dissolved 

water 

8078S 

14016  min,  dissolved 

Water 

00789 

18&20  min,  dissolved 

Water 

00674 

20  4  min,  total 

Water 

80675 

60  8  min.  total 

Water 

80676 

10012  min,  total 

Water 

80677 

14016  min,  total 

Water 

60678 

18020  min,  total 

Site  Water 

Water 

81648 

Sample  1  Total 

Water 

81643 

Sample  2  Total 

Water 

81650 

Sample  3  Total 

Elutriate 

Water 

01654 

Sample  1  Dissolved 

Water 

81655 

Sample  2  Dissolved 

Water 

81656 

Sample  3  Dissc^cf 

Water 

81651 

Sample  1  Total 

Water 

81(K^2 

Sample  2  Total 

Water 

816S3 

Sample  3  Total 

SAMPLE 

SAMPLE 

DESCRIPTION 

TYPE 

ID 

Detection  Limit  (mg/kg) 

Insltu  Sediment 

Sediment 

81726 

Sample  #1 

Sediment 

01727 

Samp^#2 

Sediment 

81728 

Samplers 

Nl 

SB 

AG 

TL 

0.001 

0.002 

0.001 

0.002 

O.OOS 

0.162 

OrOOl 

0.002 

0.009 

0.130 

0.003 

0.002 

0.1^8 

0.160 

0.001 

0.002 

0.008 

0.146 

0  001 

0.002 

0,012 

0.168 

0.001 

0.002 

0.010 

0.157 

0.004 

0.002 

0.010 

0.153 

0.004 

0.002 

0,008 

0.157 

0,003 

0,002 

0.009 

0.150 

0.001 

0.002 

0.009 

0.160 

0,001 

0.002 

0,008 

0.153 

0.001 

0.002 

0.007 

0,149 

0,003 

0.002 

0  009 

0.163 

0  003 

0,002 

0,000 

0,154 

0,003 

0.002 

0.010 

0.175 

0.001 

0.002 

0.008 

0149 

0.001 

0.002 

0.009 

0.161 

0.001 

0.002 

0.009 

0.163 

0.001 

0.002 

O.OOS 

0.16/ 

0.001 

0.002 

0.076 

0.069 

0,006 

0.002 

0,066 

0.062 

0.012 

0.002 

0.072 

0.103 

0.014 

0.002 

0.1S2 

0.113 

0  015 

0.002 

0.184 

0.129 

0,019 

0.002 

0.008 

0.155 

0.001 

0.002 

O.OQQ 

D.T65 

0.001 

0.002 

0.009 

0.166 

0.001 

0.002 

0,009 

0.162 

0.001 

0.002 

0.008 

0.153 

0.003 

0.002 

0.044 

0,053 

0,007 

0.002 

0,048 

0.064 

0006 

0,002 

0.050 

0.089 

0.006 

0.002 

0.036 

0.113 

0.054 

0  002 

0.026 

0.118 

0:011 

0.002 

0.005 

0.115 

0.003 

0.002 

0.008 

0124 

0.0D5 

0.002 

0,004 

0.134 

0:004 

0,002 

0.005 

0.172 

0  001 

0.GQ2 

0.005 

0.170 

0.001 

0.002 

0  005 

0161 

0.001 

0.002 

0.006 

0.135 

o:oo4 

0.002 

0  005 

0140 

0.003 

0.002 

O.COO 

C.141 

0.003 

0.002 

Nj 

SE 

AG 

TL 

0.5 

0  200 

0100 

0.20C 

3.2 

0.800 

0.100 

0.200 

33 

0,300 

0.400 

0.200 

3.5 

0.899 

0.499 

0.200 

2N 

At, 

BA 

CA 

0.010 

0.025 

0.002 

0.200 

0.010 

0.Q25 

0.039 

323 

0.017 

0.644 

0.016 

254 

0.010 

0.025 

0.042 

334 

0.010 

0.026 

0.061 

369 

0.011 

0.02S 

0.0/7 

331 

0.015 

0.864 

0.016 

253 

0,017 

0,984 

0.016 

261 

0,013 

0.676 

0.016 

260 

0.010 

0.02S 

0.038 

319 

0.010 

0.026 

0,062 

314 

0.Q1O 

0.026 

0.043 

319 

0.010 

0716 

0.016 

243 

0017 

1.100 

0.016 

242 

0.012 

0.664 

0,016 

247 

0,033 

0.025 

0,209 

374 

0.025 

&.02S 

0.100 

329 

0.034 

0.025 

0.152 

342 

0.043 

0.025 

0.133 

360 

0.048 

0.107 

C.207 

393 

1.120 

32.6 

0.157 

1610 

0.728 

29,9 

DO90 

648 

0.366 

52.4 

0.147 

460 

1.100 

120.0 

0,223 

1120 

0.719 

147.0 

0.316 

1020 

0.038 

0.026 

0.140 

345 

0,020 

0.025 

0,108 

347 

0.042 

0.025 

0.166 

361 

0.015 

0.026 

0.080 

376 

0.012 

0.02S 

0.084 

319 

0.330 

20.9 

0.088 

480 

0.399 

25  2 

0,090 

460 

0.609 

25.8 

0.077 

476 

0.156 

186 

0.066 

380 

0.118 

18.2 

0.060 

345 

0.012 

1.260 

0,015 

322 

0.010 

0  056 

0,012 

305 

0.010 

0,064 

0.012 

307 

0.022 

0.028 

0.073 

318 

0.031 

0.025 

0,097 

318 

0031 

0.025 

0.105 

314 

0.010 

1.140 

0  018 

309 

0.010 

1  140 

0018 

304 

0,010 

1.590 

0.026 

437 

ZN 

AL 

BA 

CA 

1.0 

1 

0  1 

20 

299 

1580 

S.7 

19600 

290 

1720 

4  8 

11600 

28,7 

1720 

4.3 

9820 

NJ  -<  Sf=  -  Selenium  AG  -  SItver  U.  -  Thaitium  2N  *  2«ic  AL  -  Alumitium  BA  *  Barium  CA  -  Calcium 

SOLD '  fesa  frran  value* 

Values  below  less  than  \«jUiGS  are  estimated  results.  Results  are  less  ttiari  the  reporting  timit 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Mefscoor 

Delaware  River  Water  Analysis  (Coarse-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

CO 

FE 

MG 

WN 

K 

NA 

V 

TYPE 

ID 

Detection  Limit  (mg/i) 

0  002 

0  020 

0.200 

0  001 

0,200 

0,200 

0  001 

Plume  Monitnrinf) 

Waler 

60027 

Backytound,  dissolved 

0.001 

0.020 

961 

0  006 

284 

9,540 

0,002 

Water 

80735 

Baclrgrniind,  (ntal 

0.001 

C204 

966 

0  012 

291 

7,970 

0,004 

Water 

80878 

0-10  mm,  overflow,  dissolved 

0.001 

0.020 

9:34 

0  002 

294 

8.280 

0.002 

Water 

80829 

10-20  min.  overflow,  dissolved 

0.001 

0.020 

S65 

0  002 

290 

S.230 

0,002 

Water 

80830 

20 -.30  min,  overflow,  dissolved 

0.001 

0.020 

10.30 

0  004 

302 

8,690 

0.002 

Water 

80736 

0*10  mm,  overflow,  total 

0.001 

0,312 

940 

0.012 

300 

9,560 

0.004 

Water 

80737 

10  20  min,  overflow,  total 

0.001 

C364 

1030 

0015 

366 

8,580 

0  004 

Water 

80738 

20-30  mm,  overflow,  total 

0.001 

0184 

944 

0  009 

324 

7,850 

0.004 

Water 

80631 

0-10  min,  non-overflow,  dissolved 

0.001 

0.020 

992 

0  005 

292 

8,930 

0,002 

Water 

80832 

10-20  min,  non-overflow,  dissolved 

0.001 

0.020 

986 

0  006 

268 

8,510 

0,002 

Water 

80833 

20-30  min,  non-nverflow,  dissolved 

0.001 

0.020 

057 

0  005 

26? 

9,040 

0,002 

Water 

80739 

0-10  min.  non-overflow,  total 

0.001 

0.256 

906 

0  014 

318 

7,480 

0  005 

Water 

60740 

10-70  min,  non-overflow,  total 

0.001 

0  57? 

SI? 

0  015 

27? 

8,480 

0  004 

Water 

80741 

20-30  min,  non-overflow,  total 

0.001 

0  192 

916 

0  003 

334 

8,120 

0.003 

Hopper  Inflow  Monitoring 

Water 

80780 

3S.  6  mm,  dts solved 

0.002 

0.020 

1003 

0  011 

309 

10.500 

0  003 

Water 

80761 

0&12  min,  dissolved 

0.002 

0.020 

10C7 

0.002 

306 

8950 

0  004 

Water 

80782 

153.18  rnin,  dissolved 

0.002 

U,029 

1023 

0.0D2 

310 

9.110 

0,004 

Water 

80783 

218.24  min,  dissolved 

0002 

0.020 

105? 

0  002 

317 

10.200 

0  004 

Water 

80784 

27830  min  di.ssoived 

0  002 

0  074 

103."^. 

0  099 

315 

9  150 

0.008 

Water 

80668 

38.  6  rnin,  total 

0.060 

98  0 

1050 

3.770 

315 

8,400 

0  128 

Water 

80669 

98.12  mm.  total 

0  04? 

31  3 

1040 

2  170 

319 

8,570 

0  124 

Water 

80670 

158.18  rnin.  lota! 

0.020 

71  7 

968 

1,5CG 

311 

8  020 

0  172 

Water 

60671 

21&24  mirr,  total 

0  06? 

268  0 

1000 

4  440 

336 

R.5.30 

0  328 

Watei 

80672 

278.30  irim.  total 

0  056 

218  0 

1020 

3.200 

343 

8,5G0 

0  408 

Hopper  Overflow  Morritoring 

Water 

80786 

2ii  4  mm,  dissolved 

0.002 

0.020 

933 

0.001 

299 

8,760 

0  004 

Water 

80786 

6&  8  miri.  dissolved 

0.002 

0.020 

962 

0.001 

290 

6,240 

0  004 

Water 

8078/ 

10&12  min,  dissolved 

0  002 

0.020 

999 

0.001 

30? 

6,750 

0  004 

Water 

80788 

14&16  mm.  dissolved 

0  002 

0.020 

1.000 

0.001 

303 

6.9GD 

0  004 

Water 

80739 

18&20  mm,  dissolvprt 

0.002 

0.020 

330 

0.001 

294 

8  870 

0  004 

Water 

80674 

28  A  rnin  total 

0023 

66  4 

1,060 

1.130 

333 

8.600 

0.084 

Water 

80675 

6&  8  min  tnf?i} 

0  026 

70  4 

1  060 

1  470 

335 

S,170 

0  104 

Water 

80676 

10&12  mm.  total 

0.034 

92  0 

963 

1.420 

306 

7,930 

0  100 

Water 

80677 

14816  rnm.  total 

0015 

29  8 

1  000 

D.608 

309 

8,640 

0  064 

Water 

80678 

18&20  rnm,  total 

0.009 

28,2 

984 

0,544 

310 

9,170 

0  060 

Site  Water 

Water 

81648 

Sample  1  Total 

0.002 

0.837 

998 

0,028 

306 

8,370 

0,003 

Water 

81649 

Sample  2  Total 

0.002 

0  046 

974 

0  004 

289 

8,760 

0,001 

Water 

81650 

Sample  3  Total 

0.002 

0.039 

968 

0,00b 

260 

0,900 

0.001 

Elutriate 

Water 

81654 

Sample  1  QissoK'Od 

0.002 

0.020 

1.020 

0  002 

303 

8,620 

0  002 

Water 

81650 

Sample  2  Dissohed 

0.002 

0.020 

1,030 

0,001 

304 

S.25rj 

0  riui 

Water 

81656 

S.ample  3  Dissolved 

0.002 

0.020 

1,030 

0,002 

304 

9,040 

0  002 

Water 

81651 

Sample  1  Total 

0.002 

0  742 

982 

0.024 

292 

8.620 

0  004 

Water 

8165? 

Sample  2  Tofai 

0.002 

063? 

991 

0  01S 

294 

8,760 

0  003 

Water 

81653 

Sample  3  Total 

0,002 

0.799 

1,400 

0.024 

423 

12  300 

0  004 

SAMKP 

SAMPLE 

DESCRIPTION 

CO 

FE 

MG 

MN 

K 

N.A 

V 

%  Moisture 

TYPE 

ID 

Detection  Limit  (mg/kg) 

n  1 

? 

20 

0  1 

20 

20 

0  10 

insitii  Sediment 

$8<iTinerit 

61726 

Sample  «1 

22 

5,810 

1 ,260 

Si. 7 

443 

2180 

4  in 

13  8 

Sediment 

81727 

Sample  #? 

2  4 

6,040 

1,330 

95  2 

474 

1920 

4  30 

13.8 

Sediment 

81728 

Sample 

24 

S.ftRO 

1.320 

97  4 

482 

1500 

4  00 

136 

CO  ■  Cobalt  PE 

lion  MG  -  Maynebium  MM 

•  Manganese 

K  « Pilassium 

N4- 

Sodium  V ' 

■  VanadiufTi 

BOLD -tessinar^  values 

Values  below  less  tharr  values  are  estimated  results  Results  are  less  than  the  reportmo  inut 
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PAHscoar 

Detawam  River  Water  Analysis  {Coarse-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

NAPKTH 

ACENAY 

ACEKAP 

FLUORE 

PHENAN 

ANTRAC 

FLAI^HE 

TYPE 

ID 

DetecUon  Limit  (mgfl) 

0.0003 

0.0003 

0.0003 

0,0003 

0.00030 

0.00030 

0.00030 

Plume  Monitorincj 

Water 

608^8 

Background.  dissoNed 

0,0008 

0.0003 

0.0003 

0.0003 

0.00030 

8.00030 

0.00030 

Water 

80763 

Backgmund,  total 

0.0003 

0v0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

808^19 

0-10  min,  overDow,  dissolved 

0.0003 

0.0003 

0.0003 

0,0003 

0.00030 

0.00030 

0.00030 

Water 

80850 

10-20  min,  overflow,  dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80851 

20-30  min,  overflow,  dissolved 

0.0003 

0,0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80764 

010  min.  overflow,  total 

0.0003 

0.0003 

0,0003 

0.0003 

0.00030 

0.08030 

0.00030 

Water 

80765 

10-20  min.  overflow,  total 

0.0003 

0,0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80766 

20-30  min.  overflow,  total 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

8.00030 

Water 

808S2 

0-10  min.  non-overflow,  dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0,00030 

Water 

80853 

10-20  min,  non-overflow,  disserved 

0,0003 

0,0003 

0.0803 

0.0003 

0.00030 

0.00030 

0,00030 

Water 

80854 

20-30  min,  non-overflow,  dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80767 

0-10  min.  non-overflow,  total 

0,0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80788 

10-20  min,  non-overtiow.  total 

0.0003 

0,0003 

0.0003 

0.0003 

0,00030 

0.0003Q 

0.00030 

Water 

80760 

20-30  min.  non-oveiflow,  total 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Hopper  Inflow  Monitoring 

Water 

80810 

3&  6  mte,  dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80611 

9&12  min,  dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0,00030 

0.00030 

0.00030 

Water 

80812 

1S818  min.  efessotved 

0.0003 

0.0003 

0.0003 

0.0003 

8.0003D 

0.00030 

0.00030 

water 

80813 

21&24mln.  dtesoived 

0.0003 

041003 

0.0003 

04)003 

0,00030 

0.0003Q 

0.00030 

Waiter 

80814 

27&30  min.  dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80716 

38i  6  rnin,  total 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

Borir 

9&12  min.  total 

0,0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80718 

15818  min.  total 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

000015 

Water 

80719 

21&24  rnin,  total 

0.0003 

0.0003 

0.0003 

0.0C03 

0.00016 

0.00030 

0.00024 

Water 

80720 

27&30  min,  total 

0.0003 

0.0003 

0.0003 

0.0003 

0,00012 

0.00030 

000019 

Hopper  Overflow  Monitoring 

Water 

80815 

2&  4  min.  dissolved 

8.0003 

0,0003 

0.0003 

0,0003 

0.00030 

0.00030 

O.OOOSK) 

Water 

80816 

6&  8  min,  dissolved 

0.0003 

0,0003 

0.0003 

0.0003 

0.00030 

0.00830 

0.00030 

Water 

8081 7 

10812  min.  dissolved 

0.0003 

0,0003 

0.0003 

0.0003 

0.00030 

0.00030 

Q.00030 

Water 

80818 

14&16  min.  dissolved 

0.0003 

0.0003 

0,0003 

0.(»03 

0.00030 

0.(XK)30 

0.00030 

Water 

80819 

188.20  min.  dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80722 

7Sl  4  min.  total 

0  0006 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00014 

Waiter 

80723 

6&  8  min  total 

0.0006 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80724 

108.12  min.  total 

0.0006 

0.0003 

0.0003 

0.0003 

0.00073 

0.00018 

0.00075 

Water 

80725 

14816  min.  total 

0.0006 

0.0003 

0,0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

80726 

1Q&20  min.  total 

00006 

0.0003 

0.0003 

0.0003 

0.00830 

0,00030 

0,00030 

Site  Water 

Water 

81630 

Sample  1  Total 

0.0003 

0.0003 

0.0003 

0.0083 

0.00030 

0.00030 

0.00030 

Water 

81631 

sample  2  Tote! 

0.0003 

0,0003 

0.0003 

0,0003 

0.00030 

0.00030 

0.00030 

Water 

81632 

Sample  3  Total 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0,00030 

0.00030 

Elutriate 

Water 

81636 

Sample  1  Dissolved 

0.0003 

0,0003 

0.0003 

0.0003 

0.00030 

0,00030 

0.00030 

Water 

81637 

Sample  2  Dissolved 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00830 

0.00030 

Water 

81C38 

Sample  3  Dissolved 

0.0003 

0.0003 

0.0003 

O.OOt^ 

0,00030 

0.00030 

0.00030 

Water 

81633 

Sarriple  1  Total 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

81634 

Sample  2  Total 

0.0003 

0.0003 

0.0003 

0.0003 

0.00030 

0.00030 

0.00030 

Water 

81635 

Sample  3  Tote! 

0.0003 

0.0003 

0.0003 

0,0003 

0.00030 

000030 

0,00030 

SAMPLE 

SAMPLE 

DESCRIPTION 

NAFITfH 

ACENAY 

ACENAP 

FLUORE 

PHENAN 

ANTRAC 

FLANTHE 

TYPE 

ID 

Detection  Limit  (mg/kg) 

0.011 

0.011 

0.011 

0.011 

0.0110 

0.011 

0.0110 

insitu  Sediment 

Sediment 

81702 

Sample  #1 

0,011 

0.011 

0.011 

0,011 

0.0110 

0.011 

0.0110 

Sediment 

81703 

Sample  #2 

0.011 

0.011 

0.011 

0.011 

0.0038 

0.011 

0.0267 

Sediment 

81704 

Sample  #3 

0.011 

0.011 

0.011 

0.011 

0.0110 

0.011 

0  0042 

NAPHTH- 

Naphthalene  ACENAY  ^  Acenaptithylene 

ACENAP  -  Acenaphttierie 

aUORE- 

■  Ftuorena 

PHENAN  -  Phenanlhrene 

ANTRAC- 

Ar^thracene  FLANTHE  -  Fluoranthene 

I  BOU)  •  teas  than  vaiues 

Values  befow  Jess  than  vaJues  are  estimated  results  Results  are  less  than  the  reporting  Bmit. 
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PAHiWCnf 


Delaware  River  Water  Analysis  (Coarse-Grained  Srte) 


SAMPLE 

TYPE 

SAMPLE 

in 

DESCRIPTION 

Detection  litriit  (rng/l) 

Plume  Monitoring 

PYRENE 

0.00030 

CHRYSE 

0  00030 

BAANTHR 

0.0003 

8BFLANT 

0  0OC30 

BKFLANT 

0.00030 

8APYRE 

0.00030 

I123PYR 

0.00030 

Water 

808^8 

Background,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00038 

0.00030 

0.00030 

Wftter 

80763 

Bnckgroiind.  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80849 

0  10  min.  overflow,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

water 

80850 

1 0*20  min,  overflow,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80801 

20-30  min.  oveittov/,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80764 

0-10  min,  oveiflow.  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80765 

10-20  min,  ovejrflaw.  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Wafer 

80766 

20-30  min,  overflow,  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80852 

D*1Dmin.  non-overflow,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80803 

10-20  min,  non-overflow,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

8085-1 

20-30  min.  non-overflow,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

O.00C3O 

0.00030 

0.00030 

Wafer 

80767 

0-10  min  non  overflow  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80/66 

10-20  min.  non-overflow,  total 

0.00030 

0.00030 

0.0003 

0.00038 

0.00030 

0.00030 

0.00030 

Water 

80769 

20-30  min.  non-overflow,  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

enfiin 

Hoppei  Inflow  Monitonnu 

3A  6  min,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80811 

9&12  min.  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80812 

16&18  min.  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80813 

21&24  min,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80814 

278.30  min,  dissolved 

0.00030 

0.00030 

00003 

0.00030 

0,00030 

0.00030 

0.00030 

Water 

80716 

3&  6  rnin,  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80717 

9&17  mtn,  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80719 

158.19  min.  total 

fJ.OOOl.'i 

000030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80715 

21&24  min,  total 

0.00019 

O.GOOIG 

0.0003 

0  00010 

000012 

0.00030 

0.00030 

Water 

80720 

27&.3n  min.  tot.al 

0  00017 

0  00012 

0.0003 

OOOOIG 

0  0001C 

0.00030 

0.00030 

Water 

80815 

Hopper  Overflow  Monitonng 

2&  4  miri.  dissoN-ed 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.0O030 

0.00030 

Water 

80816 

6&  6  rnin,  dissolved 

0,00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80817 

10&12  min  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80818 

14&1C  min,  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0  00030 

0.00030 

Water 

80819 

18&20  rniri.  dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

8072? 

2&  4  min.  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80/23 

68.  8  mtn,  total 

0.00030 

000030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80724 

10&12min.  total 

0  000G2 

0.00041 

0  0030 

0  00019 

0  0002B 

0  80025 

0  00019 

Water 

80726 

148.16  min,  total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0,00030 

Water 

80726 

168.20  mm,  total 

0.00030 

0.00030 

0.0003 

0.00030 

Q.oooao 

0.00030 

0.00030 

Water 

81630 

Site  Water 

Sample  1  Total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

water 

01691 

Sample  2  Total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81632 

Sample  3  Total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0  00030 

Water  81636 

Elutriate 

Sample  1  Dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

O.00030 

0.00030 

000030 

Water  81637 

Sample  2  Dissoved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water  61698 

Sample  3  Dissolved 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Walei  81633 

Sample  1  Total 

0.00030 

0.00030 

0.0003 

0.00030 

O.OOD30 

0.00030 

0.00030 

Water  81634 

Sample  2  Total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

Water  81635 

Sample  3  Total 

0.00030 

0.00030 

0.0003 

0.00030 

0.00030 

0.00030 

0.00030 

SAMPLE  SAMPLE 

DESCRIPTION 

P'/RFNF 

CHRYSF 

BAANTHR 

BBRANT 

BKFLANT 

BAPYRE 

M23PYR 

TYPE  ID 

Detection  Limit  fmg/kc) 

oniio 

0  mio 

0G11C 

0Q11G 

00110 

0D110 

00110 

Sediment  81702 

Insitd  Sediment 

Sample 

0.0110 

0.0110 

0.0110 

0.0110 

0.0110 

0.0110 

0.0110 

Sediment  81703 

Sample  f,*2 

0  0332 

0  0593 

0.0514 

0  Q617 

0  0671 

0  6644 

0  06?1 

Sediment  81704 

Sample  #3 

0  0042 

0.0110 

0.0110 

0.0110 

0.0110 

0.0110 

0.0110 

PYRPNF  -  Pyrene 

CHRYSE  Chrysene 

BAANTHR  -  Benxyfal Anthracene 

BBFLANT  •  BenzcfbtFiuofanihene 

BKf-LANl  -  Ben2o{K)riuor«nthene  BAPYRP  •  Bcn2o(o)Pyrcnft  i  1 23PYR  •  Indenof  1 . 2  3  C, D)Pyrene 
BOLD  -  less  than  values 

Valuers  below  less  than  values  are  estimated  results  Results  are  less  than  the  reporting  lirnit 
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Appendix  A  Delaware  River  Sediment  and  Water  Quaiity  Analysis 


PAHscoar 


Delaware  River  Water  Analysis  (Coarse-Grairied  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  Umit  (mpA) 

Plume  Monitoring 

OBAHANT 

0,0003 

e-GHI-PY 

0.00030 

2MeNAPH 

0-0003 

2RBP-S 

PTERP-S 

Walei 

8034$ 

Bacf<gr<;Hjnd.  disstrfved 

0.0003 

0,00030 

0.0003 

89.8% 

71.9% 

Water 

80763 

BackgrtHifird.  total 

0.0003 

0.00030 

0.0003 

95,4% 

73,8% 

Water 

80849 

0-10  rntrr  overflow,  dissolved 

0.0003 

0.00030 

0.0003 

88,8% 

68  8% 

Water 

8085Q 

10*20  min,  overflow,  dissolved 

0.0003 

0.00030 

0.0003 

91.2% 

76,0% 

Water 

808S1 

20-30  mrn,  overflow,  dissolved 

0,0003 

Q.(K)030 

O.iroos 

89.0% 

66  8% 

Water 

60764 

0-10  min.  overflow,  total 

0.0003 

0.00030 

0.0003 

59.1% 

76.3% 

water 

80765 

10-20  miO;  overflow,  total 

0.0003 

0.00030 

0.0003 

36.6% 

31,1% 

Water 

80766 

20-30  min,  overflow,  total 

0.0003 

0,00030 

0.0003 

92.1% 

71.0% 

Water 

80852 

0-10  min,  non-overflow,  dissolved 

0.<kK}3 

0.00030 

0.0003 

94,3% 

74,7% 

Water 

80853 

10*20  min,  non-overflow,  disstrfvsci 

0.0003 

0.00030 

0.QQQ3 

8,31% 

66  0% 

Water 

80854 

20-30  min.  non-overflcwv,  dissolved 

0.0003 

0.00030 

0.0003 

90,4% 

69.1% 

water 

80767 

0-10  min,  non  overflow,  total 

0.0003 

0.00030 

0.0003 

36.5% 

271% 

water 

80768 

10*20  min.  non«nverflow  total 

0.0003 

0.00030 

0.0003 

77  5% 

69.0% 

Water 

80769 

20-30  min,  rton-ov^ow,  total 

0.0003 

0.00030 

0.0003 

73.2% 

72.0% 

Waler 

80810 

Hopper  Ir^ow  Monitoring 

3&  6  min,  dissolved 

0.0003 

0.00030 

0.0003 

76  0% 

67.4% 

Water 

80011 

9&12  min,  dissolved 

0,0003 

0.00030 

0,0003 

77.6% 

89.2% 

Water 

80812 

i5&l8  min,  dissolved 

0.0003 

0,00030 

0.0003 

94,5% 

76,8% 

Water 

80813 

21&24  mrn,  dissolved 

0.0003 

0.00030 

0,0003 

63.0% 

63.8% 

Water 

80814 

27&30  min,  dissolved 

0,0003 

0.00030 

0.0003 

61.7% 

54.8% 

Water 

80718 

3&  8  min.  tc4al 

0.0003 

0.00030 

0.0003 

48.0% 

60.3% 

Water 

80717 

9A12  min,  total 

0.0003 

0,00030 

0.0003 

60  0% 

68,4% 

Water 

80718 

15818  min,  total 

0,0003 

0.0{Kt30 

0.0003 

?2,2,% 

66.1% 

Water 

80719 

21S.24  min,  total 

0.0003 

0.00030 

0.0003 

67  0% 

02,9% 

Water 

80720 

27&3D  min.  total 

0.0003 

0.00030 

0.0003 

68.0% 

66.6% 

Hopper  Ovetfiow  Monitoring 


Water 

80815 

28l  4  min,  dissolved 

0.0003 

0.08030 

0.0003 

63,0% 

60,7% 

Water 

80816 

6&  8  min,  dissolved 

0.0003 

0.00030 

0.0003 

63.8% 

84.8% 

Water 

80817 

10&12  min,  dissolved 

0.0003 

0.00030 

0.0003 

64.4% 

67  J% 

Water 

80818 

14&16  min,  dissolved 

0.0083 

0.00030 

O.OtK)3 

75  4% 

813% 

Water 

80B19 

18&20  min,  dissolved 

0.0003 

0.00030 

0.0003 

48.3% 

65.8% 

Water 

80722 

2&  4  mtn.  total 

04)003 

0,00030 

0.0003 

56.5% 

69.7% 

Water* 

80723 

6&  8  min,  tcrtal 

0.0003 

0.00030 

0,0003 

66.9% 

70.3% 

Water 

80724 

108.12  min,  total 

04)003 

O.OOC14 

0.0003 

60  8% 

6?, 6% 

Water 

80725 

14&16  min,  total 

0.0003 

0.00030 

0.0003 

74.2% 

65,0% 

Water 

80726 

18&20  min,  total 

0.0003 

0.00030 

0.0003 

57  7% 

€8.1% 

Water 

81630 

Site  Water 

Sample  i  Total 

0.0003 

0.00030 

0.0003 

39.7% 

61,9% 

Water 

81631 

Sample  2  Total 

0.0003 

0.00030 

0.0003 

61.3% 

62,4ys 

Water 

81632 

Sample  3  Total 

0.0003 

0.00030 

0.0003 

68.0% 

€6  8% 

Elufl^iate 

Water 

81636 

Sample  1  Dissolved 

0.0003 

0.00030 

0.0003 

55,0% 

678.0% 

Water 

61637 

Sample  2  Dissolved 

0.0003 

0.00030 

0.0003 

79.2% 

56.1% 

water 

01636 

Sample  3  Dissolved 

0.0003 

0.00030 

0.0003 

63.3% 

58.3% 

Water 

81633 

Sample  1  Total 

0.0003 

0.00030 

0.0003 

66.9% 

64  0% 

Water 

81634 

Sample  2  Total 

0.0003 

0.00030 

0.0003 

37  7% 

71.0% 

water 

81635 

Sample  3  Total 

0.0003 

0.00030 

0.0003 

63.8% 

71 .2% 

SAMPLE 

SAMPLE 

DESCRIPTION 

DBAHAtTT 

B-GHt-PY 

2MeNAPH 

2nBP-S 

PTERP-S 

T7PE 

ID 

Detection  Lirnit  (mgrirg) 

00110 

0..C110 

0,011 

Insitu  Sediment 

Sediment 

81702 

Sample  01 

0.0110 

0.0110 

0.011 

62,7% 

46  1% 

Sediment 

81703 

Sample  #2 

0.0046 

0.0514 

0.011 

76  0% 

497% 

Sediment 

81704 

Sample  03 

0.0110 

0,0110 

0.011 

68.6% 

52.0% 

DBAHANT  •'  C«ber^2o(A,H)Artthracerje  B-GHi-PY  -  8en2o(G,Kl)Peryrene  2MeNAPH  -  2-Memylnaphmalene 
2n8P-S » 2-nt  iorobipheny!(aufrogate  (43-1 1 6  W))  PTERP  S  p  Ter phenyi-0 1 4(St!rtogate  (33-141  W)) 

SOLO  •  less  than  values 

Values  below  less  than  values  are  estimated  results.  Results  are  less  than  the  reporting  limit 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Peatcoar 

Delaware  River  Water  Ar^ntys!s  rCnnrse-Grainert  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

ALDRIN 

A-BHC 

B-BHC 

G-BHC 

D-BHC 

PPDDD 

TVPE 

ID 

Detection  Limit  (mg4) 

0  000035 

0000035 

Q  000035 

0  000035 

0  000035 

D  nnoorn 

Plume  Monitoring 

Water 

60641 

Background  disaoK'ed 

0.000025 

0.000025 

0.000026 

0.000026 

0.000025 

0.000050 

Water 

80756 

Background,  total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000026 

0.000080 

Water 

80842 

0*10  riifn.  overflow,  dissolved 

0.000025 

0.000025 

0.000026 

0.00002S 

0.000025 

0.000050 

Water 

60843 

10-20  min  overflow,  dissolved 

0.000025 

0.0000K 

0.000025 

0.000025 

0.000025 

0,000050 

Water 

00344 

20*30  min  overflov/,  dissolved 

0.000024 

0.000024 

0.000024 

0.000024 

0.000024 

0.000049 

Water 

00767 

0-1 0  min  overflow,  total 

0.000025 

0.000025 

0.000026 

0.000025 

0.000026 

0.000050 

Water 

8075S 

10-20  min.  overflow,  total 

0.000025 

0.000025 

0.000025 

0J0QO02B 

0.000025 

0.000050 

Water 

00750 

20-30  min,  overflow,  total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

O.OOOOSO 

Water 

80846 

0-10  min,  non  overflow,  dissotvee 

0.000025 

0.000025 

0.000025 

0.000026 

0.000025 

0.000050 

Water 

00046 

10-20  mm.  non-overflow  d>3s<^ied 

0.000025 

0.000025 

0.00002S 

D.00002S 

0000025 

0.000050 

Water 

00847 

20-30  rnirr,  non  wefftow,  dissolved 

0.000035 

0.000035 

0.000035 

0.000035 

0.000035 

0.000070 

Water 

00/60 

0-10  min,  non-overficw.  total 

0.000025 

0.00D025 

0.000026 

0.000025 

0.000025 

O.OOOOSO 

Water 

00761 

10-20  mm,  r(on-ovei0ow.  total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

O.OOOOSO 

Water 

70762 

20-30  mm,  non-cwwftnw  Total 

0.000028 

0.00(K)28 

0.000028 

0.000028 

0.000020 

0.000055 

Hopper  Inflow  Monrtorirra 

Water 

00800 

3&  6  mm,  dissotved 

0.000025 

0.000025 

0.000025 

0.000025 

0.000026 

0.000060 

Water 

80601 

9&12  min,  dissolved 

0.000025 

0  000020 

0.000026 

0.(K}002S 

0.000025 

O.OOOOSO 

Water 

80802 

15&18  mrn,  dissolved 

0.000025 

0.000025 

0  000046 

0.00002S 

0.00002S 

0.000060 

Water 

00003 

21&24  mm,  dissolved 

0.000025 

OOOOO'tl 

0  00CO38 

0  000025 

0.000026 

0.000050 

Water 

80804 

27&30  min,  dresolved 

0.000025 

0.000025 

0  000043 

0.000025 

0.000025 

O.OOOOSO 

Water 

00704 

3&  6  min,  total 

0,000025 

0  000031 

0  000075 

0  000021 

0  000033 

0  000035 

Water 

80706 

9&12  min,  total 

0.000025 

0  000018 

0.00002S 

0.000025 

0  000022 

0  000095 

Water 

00/06 

1b&10mm.  total 

0.000027 

0  000048 

0.000027 

0.000027 

n  00007.1 

0  000080 

Water 

80707 

21&24  min,  total 

0.000027 

0.000027 

0.000027 

0.000027 

0.000027 

0  000110 

Water 

80/00 

270,30  min,  total 

0.000025 

0.000025 

0  000075 

D.00002S 

0000025 

0  000018 

Hopper  Overflow  Monitortnq 

Water 

80805 

2&  4  mm,  rfissoived 

0.000025 

0.000025 

0.000025 

0.000025 

0.000026 

0.000050 

Water 

80806 

68.  B  mm,  dissoK'Sd 

0,000025 

0.000026 

0.000026 

0.000025 

0,000025 

0.000050 

Water 

80807 

10&12  min,  dissolved 

0.000025 

0  000013 

0.000028 

0.000025 

0.000025 

0.000050 

Water 

00808 

l4itlG  mrn,  dissotved 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

80809 

18&20  min,  dissolved 

0.000026 

0,000026 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

80710 

20  4  mm,  total 

0.00002S 

0.000025 

0.Q0{H>25 

O.M)O02S 

0.000025 

0.000060 

Water 

00711 

6&  8  min.  total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

O.OOOOSO 

Wafer 

60/12 

10012  mrn,  total 

0.000027 

0.000027 

0.000027 

0.000027 

0.000027 

0.000063 

Water 

00713 

14&16  min.  total 

0.00<K)27 

0.000027 

0,000027 

0,000027 

0.000027 

0  000012 

Water 

00714 

10020  min,  total 

0.000025 

0.00D02S 

0.000026 

0.000026 

0.000025 

0.000050 

Site  Water 

Water 

81612 

Sample  i  Total 

0.000025 

0.00002S 

0.00002S 

0.00002S 

0.000025 

0.000050 

Water 

81613 

Sample  2  Tolal 

0.000025 

0.000026 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

81614 

Sample  3  Total 

0.00002S 

0.000025 

0.000026 

0.000026 

0.000025 

0.000050 

ElutrmtP 

Water 

81618 

Sample  1  t^ssotved 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

81619 

Samptr’  2  Dissotvar) 

0.000026 

0.000028 

0.000025 

0  000011 

0.000026 

0.000050 

Water 

81620 

Sample  3  Drsst^ed 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

01615 

Sample  1  Total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

81616 

Sample  2  Total 

0.000025 

0.000025 

0.00002$ 

O.Q0002S 

0.000025 

0.000050 

Water 

81617 

Sam.nie  3  Total 

0.000025 

0.000026 

0.000026 

0.000026 

0.00002$ 

0.000050 

SAMPLE 

SAMPLE 

DESCRIPTION 

alorin 

A-BHC 

p.BHC 

r,-9HC 

0-BHC 

PPDDD 

TYPE 

10 

Detsetion  Limit  (rng/ky) 

O.OCC-96 

0  00096 

0  0C09G 

D001B 

0  0009C 

0.0019 

jnsilu  Sediment 

Sedirrren! 

81708 

Sample  fti 

0.00095 

0.00095 

0  0012 

0,0021 

0.00096 

0.0019 

Sediment 

81709 

Sample  05 

0.00096 

0.00095 

0  0013 

0  0014 

0.00096 

0.0019 

Sediment 

81710 

Sample  #3 

0.00096 

0.00095 

0C012 

0  0027 

0.00096 

0.0019 

ALDRIN  • 

Aldnn 

A-BHC  -  A-BHC:  B-BHC  -  D-Dl  IC 

G-BHG  -  G-BHC 

D-PHC  - 

n-BHC  PPDDD  - 

■  PPDDD 

BOLD .  le: 

ss  than  values 

Values  below  less  than  values  are  eatinatea  results  ResfjUa  ^ire  leas  th?5n  thr:  rrportirn  limit 
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Pestcoar 


Delaware  Rivei  Watei  Analysis  (Coarse-Grained  Site) 


SAMPLE 

TYPE 

DESCRIPTION 

Detection  Limit  (mgfl) 

Plume  Monitoring 

PPDDE 

0,000070 

PPK3T 

0.000070 

HPTCL 

0.0000350 

DIELDRIN 

0.000070 

ENDOI 

0.000035 

Water 

80041 

Background,  dissolved 

0.000050 

0.000050 

0.0000260 

0.000060 

0.000025 

Water 

80756 

Background,  total 

0.0(HK)50 

0.000050 

0.0000250 

0X00050 

oxoot^ 

Water 

80842 

0-10  min,  overfirrw,  dissotved 

0,000050 

0.000050 

O.Q0OO2SO 

O.000050 

0X00025 

Water 

80843 

10-20  min,  overflow,  dItfsoivetJ 

O.QOOOSO 

0.000050 

0.0000250 

0X00050 

0.000025 

water 

80844 

20-30  min,  otvertlCfW:  dfssotved 

0.000050 

D.000049 

0.0000240 

0.000049 

O.Q0Q024 

Water 

80757 

0-10  min,  overttow.  total 

0.000050 

O.OOOOSO 

0X000250 

0.000050 

0.000025 

Water 

60758 

10-20  min,  overftcrw,  total 

0.000050 

0,000050 

0.0000250 

O.OOOOSO 

0X00025 

Water 

80759 

20-30  min,  overflow,  total 

0.000050 

0.000050 

0.0000250 

0,000050 

0.00«125 

Water 

80845 

0-10  min,  non-overfiow,  dissolved 

0.000050 

0.000050 

0.0000250 

0.000050 

0.000025 

Water 

80846 

10  20  min,  non-overflow,  dissolved 

O.OOOOSO 

0.000050 

0.00002SO 

0.000050 

0.000025 

Water 

80847 

20-30  min,  non-overflow,  dissolved 

0.000070 

0.000070 

0.0000350 

0.000070 

0.000035 

Water 

80760 

0-10  rr^n,  non-overflow,  lota! 

0.000050 

0.000050 

0.0000250 

0.000050 

0.000025 

Water 

60761 

10-20  min,  non-toverftaw,  rota! 

O.OOOOSO 

0.000050 

0.0000250 

0.000050 

0.000025 

Water 

70762 

20-30  min,  non-overfiow,  total 

0,000055 

0.000055 

0.0000280 

0.000055 

0.000028 

Water 

80800 

Hopper  tnfidwMonitorfrtg 

3&  6  min,  dissolved 

0.000050 

0.000050 

0.0000100 

0.000050 

0.000025 

Water 

80801 

S&12  mlH;  dissolved 

0.000050 

0.000050 

0.0000140 

0.000050 

0.000025 

Water 

80802 

16&18  min^  dissolved 

0.000050 

0.000050 

0  0000270 

0.000050 

0.000025 

Water 

80803 

21824  min.  dissolved 

0.000050 

0.000050 

0.0000100 

0.000050 

0.000025 

Water 

80604 

27&30  min,  dissolved 

O.OOOOSO 

0.000050 

0.0000130 

0.000060 

0  000010 

Water 

80704 

3&  6  min.  total 

0.000050 

0.000042 

0.000027G 

0.000050 

0,000025 

Water 

00706 

98:12  min,  total 

O.Q0nO24 

0000680 

00000160 

O.OOOOSO 

0.000025 

Water 

80706 

tS&lS  min,  total 

0.000023 

0.000053 

0,0000190 

0.000053 

0.000027 

water 

80707 

218.24  min/totaf 

0  000017 

0.000053 

0  0000070 

0.000053 

0.000027 

Water 

80708 

27&30  rnln,  total 

0.000C29 

0.000036 

0.0000130 

0  000027 

0.000026 

Water 

80805 

Hopper  ON^tflow  Monitonng 

2&  4  min,  dissolved 

0.000050 

0,000050 

0.0000250 

0.000050 

0,000025 

Water 

80806 

6&  8  min^  dissolved 

0.000059 

0.000050 

0.0000260 

0.000060 

0,000025 

Water 

80807 

10&12  mm,  dtssolved 

0X00050 

O.OOOOSO 

0,0000250 

O.OOOOSO 

0.000025 

Water 

80808 

14&16  min,  disserved 

0.000050 

0X00050 

0.0000250 

0.000050 

0.000025 

Water 

80809 

ia&20  min,  dissolved 

0,000050 

0.000050 

0.0000^0 

0.000050 

D.Q00Q26 

Water 

80710 

2&  4  min,  total 

0X00010 

0.000024 

0.0000040 

0.000050 

0.000025 

Water 

80711 

6&  8  min.  total 

O.00Q0O6 

0.000050 

0.0000250 

0.000050 

0.000025 

Wat^ 

80712 

108.12  min,  total 

0X00053 

0X00053 

0,0000270 

0.000053 

0,000027 

Water 

80713 

148.16  min.  total 

0001100 

0.000053 

0.0000270 

0.000063 

0X00027 

Water 

80714 

18&20  min,  total 

0X00050 

0X00050 

0.0000250 

0.000050 

0.000025 

Water 

water 

Water 

81612 

81613 

81614 

Site  Water 

Sample  1  Total 

Sample  2  Total 

Samf^e  3  Total 

0X00050 

0.000050 

0.000050 

0X00050 

0.000050 

O.OOOOSO 

0.0000250 

0,0000250 

0.0000250 

pop 

ill 

0.00002$ 

0.000025 

0X00026 

Water 

Water 

Water 

Water 

Water 

Water 

81618 

81619 

81620 

81615 

81616 
81017 

Elutriate 

Sample  1  Oiesolved 

Sample  2  Dissolved 

Sample  3  Dissolved 

Sample  1  Total 

Samji^e  2  Total 

Sample  3  Total 

0.000050 

0X00050 

0X00050 

0X00050 

O.OOOOSO 

O.OOOOSO 

0,000050 

0.000050 

0.000050 

0XOOO50 

0.000060 

0.000050 

0.0000280 

0,0000039 

0.0000050 

0X000250 

0.0000266 

0.0000250 

0.000050 

0.000050 

0.000050 

0,000050 

0,000050 

0.000060 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000026 

SAMPLE 

SAMPLE 

DESCRIPTION 

PPDDE 

PPPDT 

HPTCL 

DIELDRlN 

ENDOI 

TYPE 

ID 

Oetection  I  imit  (mg/kg) 

0,0019 

0.0019 

0  00096 

0X036 

0.0009S 

Sediment 

Sediment 

Sediment 

81708 

81700 

81710 

Insitu  Sediment 

Sample 

Samplers 

Samj:^e#3 

0.0019 

0.0019 

0X019 

0.0019 

0.0019 

0.0019 

0  00069 
0,00052 
0.00049 

000046 

D.OOOC7 

O.D0058 

0X0096 

O.O0O9G 

0X0096 

PPDDE- 

PPDDE 

PPDDT-PPODT  HPTCL- 

-Heptachlor  DIELDRIN- 

■  DieWrin 

ENDO!  -  A-Endoajjlfen 

ENDOil 

■  B-Enrldstjlfan 

BOtO  •  less  than  values 

Values  below  less  tfiau  values  are  estimated  results.  Results  are  less  than  the  reporting  jimit. 
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ENC50II 


O.Q0C070 


o.odooso 

o.oooaso 

0,000050 

0.000050 

0,000040 

O.Q00050 

0,000050 

0.000050 

0.000050 

0.000050 

0.000070 

0.000050 

0.000050 

-0.000055 


Q.OOOQSO 

O.QOOOSO 

O.QOOOSO 

O.OOOOSO 

O.OOOOSO 

0.000060 

O.OOOOSO 

O.OOOOS3 

0.000063 

0.000050 


0.000050 

O.OOOOSO 

0.000060 

0.000050 

O.OOOOSO 

O.OOOOSO 

O.OOOOSO 

0,m»)053 

0.000053 

0.000050 


0.800050 

0.000050 

0.000050 


0.000050 

0.000060 

0.000050 

O.OOOOSO 

0.000050 

O.OOOOSO 


ENDOil 


0-0019 


0.0010 

0,0019 

0.0019 


Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Pwltcoar 


Delaware  River  Water  Anatysis  (Coarie*<3ratned  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  Liml  tmg/lj 

Plume  Monitoring 

ENOOSU 

0.000070 

ENDRiN 

0  D00C70 

ENDALO 

0,C00070 

tlPTClE 

0  000036 

metoxycl 

0.00035 

CLORDANE 

0.000035 

Watei 

80e^1 

Background,  dissolved 

0,000050 

o.ooootso 

0.000050 

0,000025 

0.00025 

0.000025 

Water 

00756 

Background,  total 

0.000090 

0.000060 

0.0000S0 

0-000026 

0.00026 

0.000026 

Walei 

008^2 

0-10  rnirt.  overflow,  dissolved 

0.000060 

0.000050 

0.000050 

0.000025 

0.00026 

0.000026 

Water 

80643 

10-20  min  oversow,  diseoived 

0.000060 

0.000060 

0.000060 

0.000026 

0.00026 

0.000026 

Water 

0OU44 

20-30  in  in.  overflow,  diAsolved 

0.000043 

0.000043 

0.000043 

0.000024 

0.00024 

0.000024 

Water 

80757 

0-10  min.  ovwfiow.  total 

O.OOOOSO 

0.000050 

0,000060 

0.000025 

0.00025 

0.000025 

Water 

80758 

10-20  min,  overtiow,  total 

0.000050 

0.000060 

0.000050 

0.000026 

0.00025 

0.00002S 

Water 

8075S 

20-30  min,  overflow,  total 

0.000050 

0.000050 

0,000060 

0.000025 

0.0002S 

0.000025 

Water 

80645 

0-10  min.  non  owrflow,  diEsolved 

0.000060 

O.OOOOSO 

0.000060 

0.000025 

0.00025 

0.000025 

Water 

80846 

10-20  min,,  non-overflow  dissolved 

0.000050 

0.000060 

0.000050 

0.000026 

0,00026 

0.00002S 

Water 

80647 

20-30  mrn,  norvovertiow,  dissolved 

0000070 

0.000070 

0.000070 

0.00003S 

0.00035 

0000035 

Water 

80760 

0  10  min,  iMjn-averflow,  total 

0.000050 

O.OOOOSO 

0.000050 

0,000026 

0.00025 

0.000026 

Water 

80761 

10-20  min.  norvovertiow,  total 

0.000060 

0.000060 

0.000060 

0.000026 

0.00026 

0.000026 

Water 

70762 

20-30  min,  norvovertiow,  total 

0.000066 

0.000056 

0.00005S 

0.00002B 

0.0002a 

0.000028 

Water 

80600 

Hopper  fnllow  Monitoring 

38i  5  min.  dissolved 

0.000050 

O.OOOOSO 

0.000050 

0.00002S 

0.00025 

Water 

80801 

9&12  min  rttssnived 

0.000080 

0.000060 

0.000060 

0.000026 

0.00026 

Water 

80S02 

15810  min,  dissolved 

0.000050 

0.000050 

O.OOOOSO 

0.00002S 

0.00025 

Water 

60803 

21&24  min,  dicsotved 

0.000060 

0.000050 

0.000050 

0.000025 

0.00025 

Water 

80804 

27&3n  min,  riiRsolwjrl 

0.0{»050 

0.000060 

0.000060 

0.000026 

0.00026 

Water 

80704 

38.  C  min,  total 

O.OOOOSO 

0  000018 

0,000050 

0  nooo?o 

0.00025 

Water 

80705 

08i12  min,  total 

0.0C0750 

0  000012 

0  D0C5G0 

0  000011 

0.00026 

Water 

60706 

15818  min  total 

00CG260 

0  DD0020 

0,000063 

0000023 

0.00027 

Water 

80707 

21024  mm,  total 

0  00C32U 

0.000053 

0.000053 

0.000027 

0.00027 

Water 

80708 

27&30  min,  total 

0.000050 

0.000050 

0.000050 

0.000025 

0.00025 

Water 

80805 

Hopper  Overflow  Moniloring 

2&  4  min,  riijwnlved 

O.OOOOSO 

0.000060 

0.000050 

0.00002S 

0.00028 

Water 

80806 

60  8  mm.  oissotved 

O.OOOOSO 

O.OOOOSO 

O.OOOOSO 

0.00002S 

0.00026 

Water 

80807 

10&12  mm,  dissolved 

O.OOOOSO 

0,000050 

O.OOOOSO 

0.00002S 

0.00025 

Water 

80000 

14&16  min,  dissolved 

O.OOOOSO 

0.000050 

0.000060 

0.000028 

0.00026 

Watei 

80809 

18020  m,in.  dissolved 

O.OOOOSO 

O.OOOOSO 

0.000050 

0.00002S 

0.00026 

Water 

80710 

20  4  mm,  total 

0.000060 

0.000050 

0,000050 

0  000009 

0,00025 

Water 

80711 

60  8  min,  total 

0.000050 

0.000060 

0.000060 

0,000550 

0.00026 

Water 

80712 

10012  rr.in,  total 

0.000053 

0.000053 

0.000063 

0.000027 

0.00027 

Water 

80713 

14016  rnin,  total 

0.000053 

0.000063 

0,000053 

0.000027 

0.00027 

water 

80714 

10020  min.  total 

0.000060 

0.000050 

0.000060 

0.000026 

0.00026 

Water 

01612 

Site  Water 

Sample  1  Total 

0.000050 

O.OOOOSO 

0.000050 

0.000025 

0,00025 

Water 

81613 

Sample  2  Total 

0.000050 

O.OOOOSO 

0.000050 

0.000025 

0.00025 

Water 

81614 

Sample  3  Total 

O.OOOOSO 

O.OOOOSO 

O.OOOOSO 

0.000026 

0.00026 

Water 

81618 

FUjfriate 

Sample  1  Dissolved 

O.OOOOSO 

0.000050 

O.OOOOSO 

0.00002S 

0.00026 

Water 

81619 

Sample  2  Dissolved 

0.000050 

O.OOOOSO 

O.OOOOSO 

0.000025 

0,00025 

Water 

81520 

Sample  3  OiSGOived 

O.OOOOSO 

0.000050 

0.000050 

0.000025 

0.00025 

Water 

01G16 

Sample  i  Total 

O.OOOOSO 

O.OOOOSO 

O.OOOOSO 

0.000025 

0.00025 

Watei 

81616 

Sample  2  Total 

0.000050 

0.000050 

0.000050 

0.000025 

0.00025 

Water 

81017 

Sample  3  Total 

0.000080 

0.000060 

0,000050 

0.000025 

0.00025 

vSAMPI  P 

sample 

DESCRIPTION 

ENOOSU 

ENDRiN 

ENOAID 

HPTCLE 

METOXYCL 

TYPE 

ID 

Detection  Limit  (mg/kg) 

0.0036 

0.0036 

0.0036 

0  0018 

0,013 

insitu  Sediment 

Sediment 

81708 

Sample  rt1 

0.00083 

0.0019 

0.0019 

00014 

0.0083 

Sediment 

81/03 

Sample 

0.00083 

0.0016 

0.0019 

0.0020 

0.0083 

Sediment 

81710 

Sample  f/3 

0.00083 

0.0019 

0  0019 

0.0070 

00083 

ENDOSlt  -  Enciobulfan  sulfate  ENDRiN  •  Endnn  ENDALD  -  En<fnn  Aldehyde  MPTCtC  •  Hf»pt?irhlnr  Fpovidr’  MFTOXYCi  -  Mctdoxychtor 
CLORDANF  -  Chiordano 
BOLD  -  than  values 

Values  Ueluw  less  than  values  are  estimated  results  Results  are  less  than  the  reportin;^  limit 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Pestcoar 


CK»!avyar8  Rivef  Wate^  Analysis  (Coarse-Gfairvatf  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

TOXAPHEN 

TcLXYL-S 

DCL8P 

a-CHlORD 

g-CHLORD 

TYPE 

ID 

Detectron  Lirrtit  (mg^) 

0.000350 

Plume  Monitoring 

Water 

80841 

.  Background,  dissoti/ed 

0,000250 

81.60% 

88,70% 

Water 

80756 

Badrgrcund,  total 

0.000260 

90.10% 

93.00% 

Water 

$0842 

0-10  min,  overflow,  dissolved 

0.000250 

87  70% 

91,60% 

Water 

S0843 

10-20  min,  overfiovy,  dissoiwd 

0.000250 

93.90% 

102,00% 

Water 

00844 

20-30  min.  ov«1icwr,  dls^ived 

0.000240 

92.30% 

97.90% 

Water 

80757 

040  min.  ovKflow,  total 

0.000250 

88.00% 

95.70% 

Water 

807SS 

1 0-20  min,  overflow,  total 

0.000250 

82.40% 

82,60% 

Water 

80759 

20«3a  mm,  oveiflow,  tofai 

0.000250 

89.20% 

92.20% 

Water 

80845 

0-10  min,  rronovetfiow,  dissolved 

0.000250 

91,60% 

101,00% 

Water 

80848 

10-20  min.  riorwsverflow,  dissolved 

8.0Q025D 

74.70% 

86  30% 

Water 

80847 

20-30  mm,  non-ovisrilow,  disserved 

0.080350 

96.00% 

103.00% 

Water 

80760 

040  min,  non-overflcsv,  total 

0.080260 

90.80% 

95.30% 

W'ater 

80761 

10-20  min,  non-overflow,  total 

0.000250 

63.40% 

7290% 

Water 

70702 

20-:^  min,  non-ewerfiow,  ttXal 

0.088280 

9310% 

101  00% 

Hopper  Inflow  Mcmitoring 

Water 

80800 

3&  6  iwrt,  dissolved 

D.000025 

79.14%  . 

90.86% 

0,00002$ 

0.000025 

Water 

80801 

0&12mjn,  dissoh«id 

0.000025 

77.94% 

88.38% 

0-000025 

0.000025 

Water 

80802 

15&1D  mm,  dissolved 

8.000025 

65.90% 

73.68% 

0,000013 

0-000025 

Water 

80803 

21&24  min,  dissolved 

0,000025 

75.24% 

63.59% 

0.800025 

0-000025 

Water 

80804 

27&30  mlrt,  dissolved 

0.000026 

78.33% 

70.11% 

0,000011 

0,000016 

Water 

80704 

38  6  min,  total 

0.0002SO 

68.26% 

81.31% 

0.000010 

O,000048 

Water 

80705 

9&12  miT>,  total 

0.000250 

62.04% 

99.69% 

0.000014 

0.000051 

Water 

80706 

lS&18min,  total 

0.000270 

68.16% 

83,41% 

0.000021 

O.OOOGS2 

Water 

80707 

21&24  min,  total 

0.000270 

56.44% 

6956% 

0.000025 

0.000009 

Water 

B0708 

27&30  min,  total 

0.000250 

52.93% 

64.41% 

0.000008 

0.000018 

Hopf>ef  Overitow  Monitoring 


Water 

80805 

VifVBrUllylTT 

2&  4  min,  dissolved 

0.000025 

93.58% 

96.19% 

0.000026 

0.000025 

Water 

60606 

6&  6  min,  dissol^d 

0.000025 

87.07% 

92,16% 

0.000025 

0.000011 

Water 

80807 

10812  min.  dissolved 

0.000025 

90.84% 

97.36% 

0.000016 

0.000013 

Wafer 

60808 

14&16  min,  dissolved 

0.000025 

87.46% 

95.06% 

0-000025 

0.000025 

Water 

80809 

18&20  mir>.  dissolved 

0.000025 

91,71% 

94,46% 

0.000025 

0.000025 

Water 

60710 

28j  4  min,  total 

0.000250 

63.36% 

69.00% 

0-00002S 

0,000007 

Water 

80711 

68  8  mln<  tofat 

0.000260 

81.76% 

75.25% 

0.000025 

0.000025 

Water 

60712 

108i12mm,  total 

0.000270 

73.21% 

68  25% 

0.000027 

0.000071 

Water 

80713 

14&15  min.  total 

0.000270 

73,06% 

65.74% 

0.000027 

0.QQ00Z7 

Water 

80714 

16X20  min,  total 

0.000250 

62.29% 

68.42% 

0-000025 

0.000025 

Site  Water 

Water 

81812 

Sample  1  Total 

O.OOD2SO 

73.55% 

79.71% 

0.000025 

0.00002$ 

Water 

81613 

Sample  2  Tote! 

0.000250 

83.18% 

75.81% 

0,000025 

0.000025 

Water 

61814 

Sample  3  tcrtai 

0.000250 

80.62% 

73  95% 

0.000025 

0.00002^ 

Elutriate 

Water 

61616 

Sample  1  Dissolved 

0.000250 

82.64% 

76  37% 

0.000025 

0.00002S 

Water 

81619 

Sample  2  DisscHved 

0-000250 

82  61% 

74.72% 

0-000025 

0.000025 

Water 

61620 

Sample  3  Dissolved 

0.000250 

82.47% 

74.18% 

0.000025 

0.000025 

Water 

61615 

Sample  1  Toial 

0.000250 

81  SS% 

75.14% 

0.000025 

0.00002S 

Water 

81616 

Sample  2  Total 

0.000250 

73.76% 

70,89% 

0.000025 

O.O0QO2S 

water 

81617 

Sample  3  Total 

0.000250 

80.50% 

74.91% 

0-000025 

0,000025 

SAMPLE 

SAMPLE 

DESCRIPTION 

TOXAPHEN 

TcLXYL-S 

DCL8P 

a-CHLORD 

g-CHLORO 

TYPE 

ID 

Detection  Limit  (rrjg/Kg) 

0,018 

0.0009G 

0.0019 

Insitu  Sediment 

Sedim^it 

81 706 

Sam^effl 

0.003$ 

9016% 

90.52% 

0.0005$ 

0.0011 

Sediment 

81709 

Sample  d2 

O-OOSS 

85.63% 

90  13% 

0.0005$ 

0,0013 

Sediment 

61710 

Sample  U3 

0.003$ 

84  61% 

90.56% 

0.00055 

0.0032 

TOXAPHEN  -  Toxaphene  TcLXYL-S  -  2,4.5, 6-TetrfJoh!om-m-xy)f?n8{S!iffogatG{60-1  SO  WS)}  DCLSP  -  Decashlorcb!ptiGnyi(Surfogate  (60 450  WS)) 

aCHLOF^D  *  a-CHLORDAWe  g-CHLCRO  -  g-CHLORDANE 
BOl.B  -  less  tnan  values 

Values  Wow  less  than  values  are  estimated  results.  Results  are  less  than  the  reporting  limit. 
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PCBbcuaf 


Delaware  River  Water  Analysis  {Ccarse-Gfained  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  Limit  (mg/J) 

Plume  Monitoring 

PCD  22 

0  000001 1 

PCS  33 

0.0000011 

PCB  37 

o.oouaoii 

PCB  42 

0.0000011 

PCB  47 

DCX)00011 

PCB  64 

0.0000011 

Water 

80834 

Background,  dissolved 

0.0000011 

0.0000011 

o.ooooon 

0.0000011 

0.0000011 

0.0000011 

Water 

80749 

Background,  total 

0.0000010 

0,0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

Water 

80835 

0-10  min.  overflow,  dissohed 

0,0000010 

0.0000010 

0.0000010 

o.oooooto 

0.0000010 

0.0000010 

Water 

80836 

10-20  min,  overflow,  discotved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

6D037 

20-30  min,  overflew,  di.ssotverl 

0,(K>00010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80750 

0-10  min,  overflow,  total 

0  0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80751 

10  20  min,  overflow,  total 

0,0000004 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80752 

20-30  min,  overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

8063a 

0  10  min.  non-overflow,  dissolve 

0.0000010 

0.0000010 

0,0000010 

0,0000010 

0.0000010 

0.0000010 

Water 

B0839 

10-20  mtn.  non-overflow,  dissolve 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80640 

20-30  min,  non-overflow,  dirwotve 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0  0000011 

0.0000011 

Water 

80703 

0-10  min.  fwrvovertlow  total 

0.0000010 

0.0000010 

aooooolo 

0.0000010 

0.0000010 

0.0000010 

Water 

80754 

10-20  min,  non -overflow,,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

00/55 

20-30  mm,  non-oveifiow.  total 

0,0000011 

0.0000011 

0.0000011 

0.0000011 

0,0000011 

0.0000011 

Water 

80790 

Hopper  Inftdw  Monitfiring 

38.  6  miff,  dissolved 

0.0000010 

0.0000010 

0.0000010 

.  0  OOOC022 

0,0000010 

0.0000010 

Water 

80701 

08.12  mtn.  djssolvcxi 

0.0000010 

0.0000010 

0.0000010 

0  0000020 

0.0000010 

0.0000010 

Water 

60792 

158.18  min,  dissotved 

0.0000010 

0.0000010 

0.0000010 

0  0000014 

0  0000005 

0.0000010 

Water 

80793 

21&24  min.  dissolved 

0.0000010 

0.0000010 

aooooolo 

0  0000012 

0  0000015 

0.0000010 

Water 

60734 

27&30  min,  dissolved 

0.0000010 

0.0000010 

D.0000010 

0  0000009 

0  0000006 

0.0000010 

Water 

80692 

38.  6  mtn,  total 

0.0000010 

0.0000010 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

Water 

80693 

98.12  min,  total 

0.0000010 

0.0000010 

0.0000010 

O.OOOOQ10 

0.0000010 

0.0000010 

Water 

80604 

15A18  min,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80695 

218.24  min.  total 

0.0000011 

0.0000011 

0.0000011 

O.OOOOQ11 

0,0000011 

0  0000027 

Water 

80696 

278.30  min,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000020 

Hopper  Overflow  Monitoring 


Water 

80795 

28.  4  min,  dtssolvoci 

0.0000010 

0.0000010 

0.8000010 

0  0000017 

0.0000010 

0,0000010 

Water 

80796 

Bit  0  mm,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0  0000019 

0  0000010 

0  0000010 

Water 

80797 

10&12  min  dissolved 

0,0000010 

0.0000010 

OJK)00010 

0,0000011 

0.0000010 

0.0000010 

Water 

8079S 

14&16  min,  dissolved 

0,0000010 

0.0000010 

8,0000010 

0,0000015 

0.0000010 

0.0000010 

Water 

80799 

188.20  min,  dissolved 

0.0000010 

0.0000010 

8.0000010 

0.0000018 

0.000001 0 

0.0000010 

Water 

80698 

2li  4  mm.  total 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80699 

6&  8  min.  tote! 

0.0000010 

0.0000010 

8.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80700 

10&12  mm.  total 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0  0000010 

Water 

80701 

14&16  min.  total 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80702 

188.20  mm,  total 

0.0000010 

0,0000010 

0.8000010 

0.0000010 

0.00000 10 

0.0000010 

Water 

81594 

Site  Water 

Sample  i  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81595 

Sample  2  Total 

0.0000010 

0,0000010 

8.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81595 

Sample  3  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81600 

Glulnate 

Sample  1  Dtssoved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81601 

Sample  2  Dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81602 

Sample  3  DniSolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

B1597 

Sample  1  Total 

0.0000010 

0.0000010 

8.0000010 

0.0000010 

0.0000810 

0.0080010 

Water 

01598 

Sample  2  I  ofai 

0.0000010 

0.000001 0 

0.0000010 

0.0000010 

0.0000010 

0  0000010 

Water 

81699 

Sample  3  Tola! 

0.0000010 

0.0000010 

0.0000010 

0.0800010 

0.0000010 

0.0000810 

SAMPLE  SAMPLE 
ID 

DESCRIPTION 

PCB  22 

PCB  33 

PCB  37 

PCB  42 

PCB  47 

PCB  C4 

Detection  Limit  (mg/ky) 

0  0003 3 

0  00033 

0  OOC'33 

0  0DC33 

0  00033 

0  00033 

Sediment  81714 
Sediment  81715 
Sediment  01716 

Insitu  Sediment 

Sample 

Sample  #2 

Sample  d3 

0.00032 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0,00033 

0.00033 

0.00033 

000033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

BOLD  -  less  than  values 

Values  below  les>s  than  values  are  estimated  results  Results  are  less  than  the  reporting  limit 
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PCB  74 


0.0000011 


0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0,0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

00000011 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000010 


0.0000010 

0.O0OQ010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000010 


0.0000010 

0.0000010 

0.0000010 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.OOOOQ10 

0.0000010 


PCB  74 


0.0D033 


0.00033 

0.00033 

0.00033 
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PCBscoar 

Delaware  River  Water  Analysis  {Coarse-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  80 

PCB  81 

PCB  84 

PCB  91 

PCB  32 

PCB  95 

PCB  99 

TYPE 

ID 

Detection  Limit  (mg/i) 

0.0000011 

D.0000011 

0,00000110 

0.0000011 

0.0000011 

0.00000110 

0.00000110 

Rume  Monitoring 

Water 

80934 

Bacl^found,  dissolved 

0,0000011 

0.000001 1 

0.00000110 

0.0000011 

0,0000011 

0.00000080 

0,00000110 

Water 

8Q749 

Background,  total 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000060 

0,00999190 

80835 

0-10  min^  overflow,  dissotved 

0.0000010 

0.0000010 

0,00000060 

0.0000010 

0.0000010 

0.00000090 

9.00000100 

Wsrfcf 

80836 

10-20  min.  overflow,  dissolved 

0.0000010 

0.0000010 

0.0000006Q 

0.0000010 

0.0000010 

0  OO0QO98D 

0,00000040 

Water 

8083/ 

20-30  min,  overftwv,  dissolves 

0,0000010 

O.OtK)0010 

O.OOOOOOSO 

0.00W101O 

0.0000010 

0.00000090 

0.000000/0 

80750 

0-10  rnin.  overflow,  total 

0.0000011 

0.0000011 

0.00000110 

0.0000011 

0.0000011 

0.09000110 

0.90009110 

SQ751 

iO-20  min.  overflow,  total 

0,0000010 

0.0000010 

0.00000040 

0.0000010 

0.0000010 

0,00000090 

0^)0000100 

Water 

80752 

20-30  rnin.  overflow,  tr^al 

0,0000010 

0.0000010 

0,000001 (K) 

9,0000010 

0,0000010 

0.00000050 

0.09000190 

Water 

80838 

0-10  min.  non-werflow.  dissolve 

0.0000010 

0.0000010 

000000080 

0.0000010 

0,0000010 

OQOOOOOBO 

O.OOOOOOSO 

Water 

80839 

10-20  min  non-overflow  dissolve 

0.0000011 

0.0000011 

000000050 

0.0000011 

0.0000011 

0.00000090 

0.00000040 

80840 

20-30  min.  non-overflcAv,  dissolve 

0.0000011 

0.0000011 

0.00000050 

0.0000011 

0.0000011 

0-00000110 

0,00000040 

80763 

0-10  min.  nor^i-ovwflow  total 

0.0000010 

9.0000010 

0.00900100 

0.0000010 

0.0000010 

0.00000050 

9.90990109 

807S4 

10-20  min,  non-overflow,  total 

0,0000010 

0.0000010 

0.00000190 

0,0000010 

O.QQ00010 

0  OOOOOD7D 

0,09000100 

Wat^ 

80755 

20-30  min,  non-overflow,  tote! 

0,0000011 

O.tKKK)011 

0.00090110 

O.Q(K>0011 

0.0000011 

0,00000110 

0.00000050 

Hopper  Inflow  Monitoring 

80790 

2^  6  tnin,  ditjsoived 

0.0000010 

0.0000010 

0.00000140 

0.0000010 

0.0000010 

0.00000120 

0.00000050 

60791 

9&12  min.  dissotved 

0.0000010 

0.0000010 

0.00000110 

0.0000010 

0.0000010 

0  00000110 

0.00000040 

80792 

15&18  min,  dissolved 

0.0000010 

o.ootmoio 

0.00000100 

0.0000010 

0.0000010 

0,00000109 

0.99900100 

80793 

21&24  min,  dissotved 

0,0000010 

0.0000010 

0.00000110 

0.0000010 

0.0000010 

0.00000180 

0.00000060 

80794 

27830  min.  dissolved 

0,0000010 

O.D000010 

0.00000170 

0.0000010 

0.0000010 

0.00000160 

0,90000100 

Water 

8<^92 

3&  6  min,  tr^af 

0.0000010 

0,0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000120 

9,00000100 

80693 

9812  min.  total 

0.0000010 

0.0000010 

0.90000100 

0.0000010 

0.0000010 

0,00000140 

0,99000100 

80694 

15818  min.  Iota! 

O.OOOOOlO 

0.0000010 

0.00000280 

0.0000010 

0.0000010 

0  00000239 

0.00000109 

80695 

21&24  min,  total 

0.0000011 

0,0000011 

0.00000330 

0.0000011 

0.0000011 

0,00000290 

0,00000060 

Water 

80696 

27&30  min,  total 

0.0000010 

0.0000010 

0.00000240 

0,0000010 

0.0000010 

0,00000200 

0,00000130 

Water 

80795 

Hopper  Overflow  Monitoring 

2a  4  min,  dissolved 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00900100 

9.00000100 

Water 

80796 

08.  8  min,  dissolved 

0.0000010 

0.0000010 

0.000001 00 

0.0000010 

0.0000010 

O.DQ000050 

0,00000100 

Water 

80797 

10&12  min.  dissolved 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0,00000050 

0.00000109 

Water 

80798 

14816  min,  dissolved 

0.0000010 

0.0000010 

0.00000100 

O.OOOOOlO 

0.0000010 

0,00000060 

0.00000100 

Water 

80799 

188.20  min,  cftssotved 

0.0000010 

0,0000010 

0:00000100 

0.0000010 

Q.OtKlOOlO 

0.0000006C 

0.00000109 

Water 

80698 

2&  4  mtn,  total 

0.0000010 

0.0000010 

0.00000120 

0.0000010 

0.0000010 

0.000001 30 

0.90000100 

Water 

80699 

6^1  6  mtn,  total 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000090 

0.00000100 

Water 

80700 

10&12  min,  total 

0,0000010 

0.0000010 

0.00009100 

0.0000010 

0.0000010 

0.00000140 

0,00009100 

Water 

80701 

148.16  mirt,  total 

0.0000011 

0.0000011 

0.00000110 

0,0000011 

0.0000011 

0.00000110 

0,00009110 

Water 

80702 

18&2G  min,  total 

0.0000010 

0.0000010 

0.00000089 

0.0000010 

0.0000010 

0.00000180 

0.00000100 

Site  water 

Water 

81594 

Sample  1  Total 

0.0000010 

0.0000010 

0.Q00(K)1OO 

0.0000010 

0.0000010 

0.90000100 

0.00090100 

Water 

81595 

Sample  2  Total 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000090 

O.OOOOOC47 

Water 

81535 

Sample  3  Total 

0.0000010 

D.O0O0D10 

O.OOtXKIlOO 

0.0000010 

0.0000010 

0.900001 00 

OdIOOOOlOO 

Elutriate 

water 

8l60fJ 

Sample  1  Dissolved 

0.0000010 

0.0000010 

0.00000043 

0.0000010 

0.0000010 

0.00000086 

0.00000100 

Water 

81601 

Sample  2  Dissolved 

0.0000010 

0.0000010 

O.D0000034 

0.M00010 

O.OOtKiOlO 

0  0000006S 

9.00000109 

Water 

81602 

Sample  3  Dissolved 

0,0000010 

0.0000010 

0,00000035 

O.OOOOOlO 

0.0000010 

0.00000069 

0.00000032 

Water 

81597 

Sample  i  Total 

0.0000010 

0.000001 0 

0,00000100 

0.0000010 

0,0000010 

0,00000048 

0.0M00100 

Water 

81598 

Sample  2  Total 

0.0000010 

0.0000010 

0.009(K)10a 

0.0000010 

0,0000010 

0.00000150 

rj.{H)oooo4,n 

Water 

81699 

Sample  3  Totei 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.90000100 

0.00000100 

SAMPLE 

SAMPI.P 

ID 

DESCRIPTION 

PCB  80 

PCB  81 

PCB  B4 

PCB  91 

PCB  92 

PCB  95 

PC998 

Detection  Limit  {mg/kg) 

0-00033 

0.00033 

000033 

0.00033 

0.00033 

0,00033 

0.00033 

Insitu  Sediment 

Seritmeni 

[  81714 

Sample  #i 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0,00033 

0.00033 

Sample  #2 

0.00033 

0,00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

Sediment  81716 

Sample  ff  3 

0.00033 

0.00033 

0.09033 

0.00t^3 

0.00033 

Q.90033 

0,00033 

1  BOLD  -  less,  than  values 

Values  below  less  thar^  values  are  estintaled  results.  Results  are  le^  thai^  the  reporttng  linttt 
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PCasrnar 

Delaware  River  Water  Arialyaie  {Coarse^rairred  SNe) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB110 

PCS  119 

PCB  120 

PCB  123 

PCB  126 

PCB  127 

pen  132 

TYPF 

ID 

Deteclion  Uriiil  {rriy/l) 

0  0CG00110 

00000011 

0  0000011 

OOOOOCtI 

OOQOC011 

oonnooii 

0  0000011 

Plume  Monitoring 

Water 

8083't 

Background,  dissotveU 

0,00000100 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

807rtri 

Baokgrniinri,  total 

0  00000050 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80835 

0  10  min,  overflow,  dissolved 

0,00000090 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

60336 

10-20  min,  overflow  rtissnived 

0  00000110 

0.0000010 

0.0000010 

0.0000010 

O.OOO0Q1O 

0.0000010 

0,0000010 

Water 

80637 

20-30  min,  overflow,  dissolved 

0  00000080 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

0D75O 

0-10  mm.  overflow,  total 

0.00000050 

0.0000011 

0,0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80751 

10-20  min,  overflow,  total 

0  QC000070 

0.0000010 

0.000001 0 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80752 

20‘30  mm.  overflow  total 

0.00000060 

0.0000010 

0.0000010 

o.oaowjio 

0.0000010 

0.0000010 

0.0000010 

Water 

80036 

0-10  min,  non-overflow,  dissolve 

0  00000110 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80039 

10-20  mm,  non-overflow,  dissolve 

0.00000070 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80940 

20-30  ruin,  non-ovetflow,  disbotve 

0.08000110 

0.0000011 

0.0000011 

0.000001 1 

0.0000011 

0.0000011 

0.0000011 

Water 

80753 

0-10  mlr\.  non-overflow,  total 

0.00000050 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80754 

10-20  min,  non-overflow,  total 

0  00000060 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

Water 

80755 

20-30  min,  non-overflow,  total 

O.0CCCO090 

0.0000011 

0.0000011 

0.000001 1 

0.0000011 

0.0000011 

O.OOOOOOB 

Hopper  Inflov/Monitoriny 

Water 

00790 

38  6  min,  dissolved 

o.nocoono 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80791 

9&12  mm,  dissolved 

0  00000160 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80792 

15818  min,  dissolved 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

Water 

80793 

21A24  min.  dissolved 

0  00000160 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80794 

27&30  mtn,  dissolved 

0,00000160 

0.0000010 

0.0000007 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80692 

38  6  mm,  total 

OOOOC0160 

0.0000010 

0  0000026 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80693 

9812  min,  total 

0  00000700 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80694 

1G&18  min,  total 

0  00000200 

0.0000010 

0  0000064 

0.0000010 

0.0000010 

0.0000010 

O.OOOOQ10 

Water 

80695 

21824  min,  total 

0  00000260 

0.0000011 

0  0000061 

0.000001 1 

0.0000011 

0.0000011 

0.0000011 

Water 

80696 

27830  min,  total 

0  00000230 

0.0000010 

0  0000071 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Hopper  Overflow  Monitoring 

Water 

80795 

28  4  mm,  dissolved 

0  000C0070 

0.0000010 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

60796 

68  8  rnin,  dissolved 

0.00000100 

0.0000010 

aooooolo 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80797 

1081?  min,  dissolved 

0  00000050 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80798 

14810  min,  dissolved 

0.00000060 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80789 

18820  min,  dissolved 

0.00000050 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80658 

28  4  min.  total 

O.OOOCG150 

0.0000010 

0  oooooce 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

Water 

80699 

68  8  min,  total 

0  00000 120 

0.0000010 

0  rjooooos 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80700 

10812  min.  total 

0,00000150 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

Water 

80701 

14818  mtn,  total 

0  00000110 

0.0000011 

0  OOOOC06 

0.000001 1 

0.0000011 

0.0000011 

0.0000011 

Water 

80702 

18&20  min,  total 

0  00000160 

0.0000010 

0  0000005 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Site  Water 

Water 

B1594 

Sample  1  Total 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81595 

Sample  2  Total 

0  00000097 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.000001 0 

0.0000010 

Water 

81596 

Sample  3  Total 

0  00000C77 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

tiutnate 

Water 

81600 

Sample  1  Dissolved 

0  Q0000091 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81601 

Sampic  2  Dir, solved 

O.O000C063 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

water 

01602 

Sample  3  Dissolved 

0  00000064 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Wafer 

81597 

Sample  1  Total 

0.00000001 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81506 

Sarnplo  2  Total 

0.00000110 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81599 

Sample  3  Total 

0.00000069 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCD  lie 

PCD  1 19 

POP  126 

PCB  17.3 

FYen  176 

pen  127 

PCB  132 

TYPE 

ID 

Detection  Limit  f mg/kg) 

0  00033 

0  00033 

0  DOn.3.3 

n  0003.3 

0  00033 

0  00033 

0  00033 

tnsitu  Spriiment 

Sediment 

81714 

Sample  #1 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

Scdtmerit 

81715 

Sample  tf2 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

Sediment 

81716 

Sample  «3 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

I  ROl  D  -  less  fttvin  values 

Values  below  less  thar>  values  are  estimaterl  resuUs  Rcsutis  are  less  than  the  rcportirig  !imi 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


PCBsct^r 

Delaware  River  Water  Analysis  (Coarse-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB13S 

PCS  146 

PCB  149 

PCB  157 

PCB  158 

PCS  166 

PCS  168 

TYPE 

ID 

Detecttorr  Liirilt  (mg/I) 

O.OOOG011 

0.00000110 

0.00000110 

0,0000011 

0.0000011 

0.0000011 

0  00000110 

Plume  Monitoring 

Watef 

80834 

Background,  dissolved 

0.0000011 

0.00000110 

0.00000110 

8.0000011 

0.0000011 

0,0000011 

8,00000110 

Water 

60740 

Background,  total 

0.0000010 

0.00000100 

0.00800100 

0,0080010 

0.0000010 

0.0000810 

0.00000100 

Water 

80835 

0-10  rnin,  overflow,  disserved 

0.0000010 

0.00000100 

000000040 

0,8080010 

0.0000018 

0.0000010 

0,00008100 

Water 

60036 

10-20  mirr,  overflow,  dissolved 

0.0000010 

0.00000050 

0,00000040 

0.0008010 

0.0000018 

0.0000010 

0.00000100 

Water 

80837 

20-30  min,  overflow,  dissolved 

O.OOOOOlO 

O.G^KtOOlOO 

0.00000040 

OJ>OO081O 

0,0000018 

0.0000818 

0.00000100 

Water 

60750 

0-10  rnirr.  overflow,  total 

0.0000011 

0.00000110 

0.00000110 

8.0000011 

0.0000011 

0.0000011 

0.00000118 

Water 

80751 

10-20  min,  overflow,  total 

0.0000010 

0.00000100 

0.00008108 

0.0800010 

0.0000010 

0,0080010 

0.00000108 

Water 

80752 

20-30  min,  overflew,  total 

0.0000010 

0.80000100 

0.00000100 

8.0000010 

OUtOOOOlO 

0.0000018 

0.80000100 

Water 

80838 

0-10  min,  non-ewerflow,  dissolve 

0.0000010 

0.00000100 

0.80000100 

8.0000010 

0.0000010 

0,0000810 

0.00800100 

Water 

80839 

10-20  min,  non-r^tflow,  dtssoKte 

0.0000011 

0.00000110 

0.00080110 

0.0080011 

0,8000011 

8.0000011 

0,00000110 

Water 

60840 

20-30  rnin.  hon-overftov>',  dissolve 

O.000W11 

0.00080110 

0.00000110 

0,8000011 

0.0000011 

0.0000811 

0,80000110 

Water 

80763 

0-10  min,  rron-ov-erflow.  total 

0.0000010 

0.00000100 

0.00000108 

8.0800010 

8.0000010 

0,0080010 

0.00006100 

Water 

80754 

10*20  min,  non-overflow,  toter 

0.0000010 

0.00000100 

o.oooootoo 

0,0080010 

0.8000010 

0.0000810 

8,80000100 

Water 

80755 

20-30  min,  non-ov'erflow,  total 

0,0000011 

0.00000110 

0.00000110 

0,0000811 

0.0000011 

8.0000811 

0.00000110 

Hopper  Inflow  Monitoring 

Water 

807G0 

3&  6  min.  dissolved 

0.0000010 

0.00000100 

0.00000040 

8.0000010 

0.0000010 

0.8000010 

0.00000100 

water 

807S1 

9812  mto,  diasoNeri 

0.0000010 

0,08000100 

000000040 

0.0008010 

0.0000010 

8.0000010 

0.08000100 

Water 

80792 

15&18  min,  dissolved 

0.0000010 

0.00000108 

0.00000040 

0.0008010 

0,0000010 

0.0000010 

0.00000100 

Water 

8C7S3 

21&24  min,  dissotved 

0.0000010 

0,00000100 

000000070 

8.0000010 

0.0000010 

0.0000010 

0,00800100 

80794 

27830  min,  dissolved 

0.0000010 

OGODOOIOn 

000000130 

0.0000810 

0.0000010 

0,0000018 

0.00000100 

806S2 

3&  6  min,  total 

0.0000010 

0,00000100 

0.00800100 

0.8000010 

0.0000018 

0.0000010 

0.00000075 

80603 

9&12  min,  total 

0.0000010 

0.00000100 

0.00000130 

0.0000010 

0.0800010 

0.0000010 

0.00000075 

Water 

80604 

15&18  min,  total 

0.0000010 

0.00000100 

0.0QQ00290 

0.0000010 

0.0000010 

8.0000010 

0.000001 60 

80695 

21824  min,  total 

0.0000011 

0.00000100 

0.00000300 

0.0080011 

0,8000011 

0.0000011 

0.00000140 

Water 

80696 

27&3Q  min.  total 

0.0000010 

0,00000097 

000000300 

0.0000010 

0.8000010 

0.0000010 

0,00000100 

Hopper  Overflow  MoniloTing 

Water 

80795 

2&  4  min.  dissolved 

0.0000010 

0,00000100 

8.00080100 

0.0000010 

0,0000010 

0.0000010 

8.00000100 

80796 

6&  8  rttin.  dissotved 

0.0000010 

0.00080100 

0.88000100 

0.0000010 

0,0000010 

0.0000010 

OJ00000180 

Water 

80707 

10&12  min.  dissolved 

0.0000010 

0.00000100 

0,00000100 

0,0000010 

0.0800010 

0.0000010 

0,00000180 

Water 

80798 

14816  min,  dissotv«d 

0.0000010 

0.00800100 

0.00000180 

0.0080010 

0.0080010 

0.0000010 

0.800001 00 

Walei 

80799 

18&20  min,  dissolved 

0.0000010 

0.00000100 

8.00000100 

0.8000010 

0,0000810 

0.0000010 

8.00000100 

Water 

60608 

2&  4  min,  total 

0.0000010 

0,00000070 

O.OOOOG160 

0.0000810 

0.0000010 

0.0000010 

O.OOOOC061 

Water 

8069S 

6&  0  min,  total 

0.0000010 

0.00000100 

0,00000088 

0.0000010 

0.0000010 

0.0000010 

0,88080100 

Water 

80700 

IOS1I2  min,  total 

0,0000010 

0.00080100 

0.QOOOG12O 

0.0000810 

0.0000010 

0.0000010 

0,08000100 

Water 

80701 

14&16  min.  total 

0.0000011 

O.0CO00067 

0,00000240 

0,0000011 

0.0000011 

0.0000011 

8,00000110 

Water 

80702 

18&20  min,  total 

0.0000010 

0  00000084 

0.00000110 

0.0000010 

0.0000010 

0.0000810 

8,00000180 

Site  Water 

Water 

81594 

Sample  1  Tola! 

0,0000010 

0.00000100 

0.00000108 

0.0000010 

0.0000010 

0.0000018 

8,00000100 

Water 

81695 

Sample  2  Tote! 

0.0000010 

0.00000100 

0.00000050 

0.8000010 

0.0000010 

0.0080010 

0.80000100 

Water 

81596 

Sample  3  Idtai 

0.0000010 

0,00080100 

0.08000180 

0.0008810 

8.0000010 

0.0000010 

0,00000188 

Elutriate 

Water 

81600 

Sample  1  OissoVed 

O.0Q00G1O 

0.80088100 

0.00000038 

0.0000018 

0.0000010 

8.0000010 

0.08800100 

Water 

81601 

Sample  2  Dissolved 

0.0000010 

0.00000100 

0,00000037 

0.8000010 

0.0000010 

0.0000010 

O.WOODlOO 

Water 

81602 

Sarrrpie  3  D'tsaoNcd 

0.0000010 

0.00000100 

0.00008100 

0.0000010 

0.0000010 

0.0080010 

0.80000100 

Water 

81597 

Sample  1  Total 

0.0000010 

0.00000108 

8,00000108 

0.0000810 

0.0000010 

0.0000018 

8,{K>000100 

Water 

81598 

Sample  2  Total 

0.0000010 

0.00000100 

0.00000066 

0.0000810 

0.0000010 

0,0000018 

0.80000100 

Water 

81599 

Sample  3  Total 

0.000001 0 

0.00000100 

0.00000180 

8.0000010 

0.0000010 

0.0008010 

0.00000108 

SAMPLE 

SAMPLE 

DESCRiPTION 

PCB  135 

PCS  146 

PCS  149 

PCB  167 

PCB  168 

PCB  166 

PCB  168 

TYPE 

ID 

Detection  Limit  (mg/kg) 

0.0Q033 

0.D0033 

0  00033 

C.G0033 

C.00033 

0,00033 

0.00033 

Insitu  Sediment 

SeeJimeoi 

1  81714 

Sample  #1 

0.00033 

0.00033 

8.00033 

0,00033 

0,00033 

0.00033 

0,00033 

Sediineri; 

i  81715 

Sample  #2 

000033 

0,00033 

0.80033 

0.00033 

0.00033 

0.00023 

0.00033 

Sedimeni 

t  81716 

Sample  #3 

0.00033 

0.00033 

0.00033 

0,00033 

0.00033 

0.00033 

8.00033 

1  BtXD  tess  than  v-alues 

value?  helow  lesa  than  valiJies  are  estimated  results.  Results  are  less  than  the  reporting  limit. 
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PCBbcoaf 


Delaware  River  Water  Anaitv«!S  (Coarse-GtainecJ  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  Limit  (mg/l) 

Plume  Monitoring 

PCB  1C9 

oooooon 

PCB  174 

00000011 

PCB  177 

0.0000011 

PCB  178 

0,0000011 

PCB  179 

D. 000001 1 

PCB  8 

0  0000011 

Water 

80834 

Background,  dissolved 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80740 

aickgrounfl.  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

30635 

0  10  rniir  twiflow.  dibsolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

608.36 

10-20  min,  overflow,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80837 

20-30  min,  overflow,  dissotved 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.000001  Q 

Water 

S0750 

0  to  min,  overflow,  total 

0,0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80751 

10-20  mfn,  overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80752 

20-30  mm.  overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

water 

80830 

0-10  mm.  non  ovcftlow.  dissolve 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

Water 

80839 

10-20  min,  non-ovwfjow,  dissolve 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80840 

20*30  min.  ryxi-wedlcrw,  dissolve 

0.0000011 

0  0000011 

0.0000011 

0.0000011 

0.0000011 

0,0000011 

Water 

80753 

0  10  min.  rnin'Oveifluw,  total 

0.0000010 

0.0000010 

0-0000010 

0.0000010 

0,0000010 

0.0000010 

Water 

80764 

10-70  min,  non-dverflow,  total 

0.0000010 

Q.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

90755 

20-30  mm,  non-cverflerw,  total 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Hopper  Inflow  Monttonnp 


Water 

80790 

3&  6  mtn.  dissolved 

0.0000010 

0,0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

Water 

80791 

98i12min.  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80792 

15&l8mtn  dissolved 

0.0000010 

0.0000010 

O.OOOOOlO 

0.0000010 

0.0000010 

0.0000010 

Water 

80793 

21&24  mtn,  dissolved 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80/94 

278.30  mm,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80692 

3&  6  min,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80603 

9&12  mm,  total 

o.oooooto 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80694 

158i1U  min,  tots! 

0.0000010 

0  0000084 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80695 

21&24  ffiin  total 

0.0000011 

0  0000053 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

SD696 

27&30  mm  total 

0.0000010 

0  0000042 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

water 

60795 

Hopper  Overflow  Monitoriritj 

2&  4  mm,  dissolved 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80796 

6&  8  mm,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80797 

10&12  mm.  dissolved 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80798 

14&16  rnm,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

Watei 

80799 

18&20  mm.  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

8Q69S 

73.  4  min.  total 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80699 

ca  C  mm.  total 

0,0000010 

0,0000010 

O.OOOOOlO 

0.0000010 

0.0000010 

0.0000010 

Water 

80700 

10&12  trim,  total 

0.0000010 

0.0000010 

0.0000010 

O.IKX>0010 

0.0000010 

0.0000010 

Water 

80701 

14&16  min.  total 

0.0000011 

0.0000011 

0.0000011 

0,0000011 

0.0000011 

0.0000011 

Water 

80/02 

10a2O  min^  total 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81594 

Site  Water 

Sample  1  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

61596 

Sample  2  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81596 

Sample  3  Tetal 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81600 

Elutriate 

Sample  1  Dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81601 

Sample  2  Dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81602 

Sample  3  Dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81597 

Sample  1  Iota) 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81598 

Sample  2  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0 0000010 

0.0000010 

Water 

81599 

Sample  3  Total 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0,0000010 

SAMPLE  SAMPLE 
TYPE  ID 

DESCRIPTION 

PCB  160 

PCB  174 

PCB  177 

PCS  176 

PCB  179 

PCD  8 

Detectinnt.imit  (mn/kg) 

0  0D033 

0  OC033 

0.00035 

0  00033 

0  00033 

0  00033 

Sediment  81714 
Sediment  81715 
Sediment  81716 

triBitu  Sedtmei  it 

Srlrnple  fli 

Sample  ti’2 

Sample  113 

pop 

0.00033 

0,00032 

000033 

0.00023 

0.00033 

0,00023 

0.00033 

0,00033 

0.00033 

0.00033 

0.00032 

0.00033 

0.00033 

0.00033 

0.00033 

BOLD  •  less  Ihat^  values 

Values  below  loss  than  valuos  arc  esfinnated  results.  Results  are  less  thari  tMu  repufting  iirnt? 
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PCB18 


0  00000110 


0.00000110 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000110 

0.00000100 

0.00000100 

0.00000100 

0.00000110 

000000110 

0.00000100 

0.00000100 

0.00000110 


000000400 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000110 

0.00000100 


0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000110 

0.00000100 


a  oonnr)07o 

0  OOOOOOC3 
0  00000082 


0.00000100 

0.00000100 

0.00000100 

0.00000052 

n  oooonosa 

0.00000100 


PCB  18 


0.00030 


0,00033 

0,00033 

0.00033 
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PCBscoar 


Delawvare  River  Water  /^latyaia  ^Coarse-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB28 

PCB31 

TYPE 

ID 

Detection  Umit  (mg/l) 

0,0000011 

0.0000011 

Plums  Monitoring 

Water 

80834 

Background:  dissolved 

0,0000011 

0,0000011 

Water 

80749 

Background,  total 

0,0000010 

0.0000010 

Water 

80835 

O-iO  min.  oveitkw,  dissolved 

0.0000010 

0.0000010 

Water 

80836 

16-20  miO:  overflow,  dissolved 

0,0000010 

0.0000010 

Water 

80837 

20-30  min,  overflow;  dissolved 

0.0000010 

0.0000010 

Water 

80750 

0-10  min.  overflow,  total 

0,0000011 

0.0000011 

Water 

60751 

10-20  min,  overffow.  total 

0.0000010 

0,0000051 

Water 

80752 

20-30  min,  overttow,  total 

0.0000010 

0.0000010 

Water 

60838 

0-10  min,  non-overflow,  dissotve 

0.0000010 

0.0000010 

Water 

80839 

10-20  mih.  riort-overflow.  dissolve 

0.0000011 

0.0000011 

Water 

80840 

20-30  min,  non-overflow,  dissoK'e 

0,0000011 

0.0000011 

water 

80753 

0-10  min.  non-overflow,  total 

0.0000010 

0,0000010 

Water 

80754 

10-20  min.  non-overflow,  total 

0.0000010 

0.0080010 

Water 

80755 

20-30  min,  non-overflow,  total 

0.0000011 

0.0000011 

Hopper  Irvfiow  Monitonng 


Water 

80790 

38  6  min,  dfesotved 

0.0000010 

0.0DOO010 

Water 

807S1 

9&12  min.  dissolved 

0.0000010 

0.0000010 

Water 

80792 

158,18  min,  dissolved 

0.0000010 

0,0000010 

Water 

6079.3 

.21&24  min.  dissolved 

0,00(K)010 

0.0000010 

Water 

80794 

278.30  min.  dissolved 

0.0000010 

0.0000010 

Water 

80692 

Z&  6  min.  total 

0.0000010 

0.0000010 

Water 

80693 

9&12  min,  total 

0,0000010 

0.0000010 

Water 

80694 

15&18  min,  total 

0.0000010 

0.0000010 

Watt^ 

80695 

218.24  min.  total 

0.0000011 

8.0000011 

Water 

8C696 

27&30  mm,  total 

0.0000010 

0.0000010 

Water 

8C796 

Hnpper  Overflow  Monitoring 

28.  4  mm.  dissolved 

0,0000010 

0.0000010 

Water 

80796 

68.  8  mirj:  dissolved 

0.0000010 

0.0000010 

Water 

80797 

10&12  min,  dissolved 

0,0000010 

0.0000010 

Water 

80798 

148.16  min,  dissolved 

0.0000010 

0.0000010 

Water 

8C799 

18&20  mto,  dissolved 

0.0000010 

0.0000010 

Water 

80698 

28  4  min,  total 

0.0000010 

0.0000010 

Water 

8C899 

6&  8  mm,  total 

0,0000010 

0.0000010 

Water 

80700 

10&12  min,  total 

0.0000010 

0.0000010 

Water 

80701 

148.16  min,  total 

0,0000011 

0.0000011 

Water 

80702 

18&20  min,  total 

0,0000010 

0,0000010 

Water 

81594 

Site  Water 

Sample  1  Total 

0.0000010 

0.0000022 

Water 

81595 

Sample  2  Total 

0.0000010 

0.0000933 

Water 

81596 

Sample  3  Total 

0,0000010 

0.0000036 

Elutriate 

Water 

81600 

Sample  1  Dissolved 

0.0000010 

0.0000032 

water 

81601 

Sample  2  Dissolved 

0.0000010 

0.0000022 

Water 

81602 

Sample  3  Dissolved 

0.0000010 

0.0000032 

Water 

81597 

Sample  1  Total 

0.0000010 

0.0000021 

Water 

81598 

Sample  2  total 

0.0000010 

0.0000040 

Wafter 

81529 

Sample  3  Total 

0.0000010 

0.0000025 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB26 

PCB31 

TYPE 

ID 

Detectior>  Limit  (mg/l^) 

0  00033 

0.00033 

jnaii.*it  Sediment 

Sediment 

81714 

Sample  #1 

0.00033 

0.00033 

Sediment 

81715 

Sample  U2 

0.00033 

0.00033 

.  sediment 

81716 

Sample  fSf3 

0.00033 

0,00033 

BOLD  -  less  than  values 

Values  below  less  thao  values  are  estimated  results  Results  are  less  than  the  reporting  limit 


PCB40 

PCB44 

PCS  49 

PCB52 

PCB60 

0.0000011 

0.00000110 

0.0000011 

0.00000110 

0.0000011 

0.0000011 

0,00000140 

0.0000011 

0.00000090 

0,0000011 

0,0000010 

0,00000100 

0.0000010 

0  00000060 

0,0000010 

0.0000010 

o.oooootoo 

0.0000010 

0.00000090 

0,0000010 

0,0000010 

0.00000100 

0,0000010 

000090110 

0,0080010 

0.0000010 

0.00000080 

0.0000010 

0.00000100 

0.0000010 

0,0000011 

0.00000110 

0.0000011 

O.0DO00050 

0.0000011 

0.0000010 

0.00000100 

0,0000010 

0.00000090 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.00000050 

0,0000010 

0,0000010 

0.00000130 

0.0000010 

0.00000090 

0,0000010 

0.0000011 

0,00000110 

0.0000011 

0.00000090 

0.0000011 

0,0000011 

0.00000070 

0.0000011 

0.00000100 

0,0006011 

0.0000010 

0.0000010Q 

0.0000010 

O.OOOOD060 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.00000080 

0.0000010 

0.0000010 

0,00000110 

0.0000011 

0.00000110 

0,0000011 

0.0000010 

0.00000100 

0,0000010 

0.00000050 

0.0006010 

0.0000010 

O.CKiOOOtOO 

0.0000010 

0.00000080 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.00000440 

0,0006010 

0,0000010 

0.00000100 

0,0000010 

0,00000000 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

.0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

6.00006100 

0.0000010 

0.0000010 

0.00000110 

0.0000041 

0.00000106 

0,6000010 

0,0000010 

0  00000170 

O.OOOOOlO 

O.G0000200 

0.0000010 

8.0000011 

0.00000210 

0.0000011 

0.C00DO28O 

0.0000011 

0.0000010 

Q0000047C 

0,0600010 

000000390 

0.0000010 

0,0000010 

O.OOOQO1O0 

0,0080010 

0.00000100 

O.OD00016 

0.0000010 

0,00000100 

0.0000010 

0.0000Q060 

0.0000010 

0.0000010 

0.00000100 

0,0000010 

0.00000050 

0.0006010 

0.0000010 

0.00000100 

0,0006010 

0.90009960 

0.0600010 

0,0006010 

0.00000100 

0,6000010 

O.OOOOOC60 

0,0000010 

0.0000010 

0.00000100 

0.0000010 

0.60000100 

0.0006610 

0,0000010 

0.00000100 

0,6066010 

0.00000094 

0.0000010 

0.0000010 

0.00000063 

0.0000010 

0.60000100 

0.0006010 

0.0000011 

0.06000110 

0.0006011 

0.00000089 

0,0000011 

0,0000010 

0.00000060 

0.0000010 

0.00000140 

0,0000018 

0,0000010 

0.00000106 

0,0060010 

0,00000082 

0.0000016 

0.0000010 

0  06000064 

0,0060010 

OOOODOOS8 

0.6000010 

0.0000010 

0.00000073 

0.0000010 

0.00000070 

0.0000810 

0.QQQ0010 

0.0000610 

O.OOOOOlO 

0,0080010 

0,8000810 

0,0000018 

8.00000100 

0.00800100 

0.00000100 

0.00000100 

0.00000130 

0,00000108 

0.tK»0010 

O.OOOOOlO 

O.OOOOOlO 

0.0800016 

0.6000010 

0.0000010 

0.000901 DO 
0.00000084 
0.00000095 
D.00000054 
O.OOOOQ170 
O.OOO0005S 

0.0000010 

6.0000010 

0,0006010 

0.6000010 

0.6000610 

O.OOtKltOlO 

PGB40 

PCB44 

PCB43 

pces2 

PCS  60 

0.00033 

0  00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00833 

0.00033 

0.60033 

0.00033 

0,00033 

0.00033 

0,00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 
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PCRanoAf 


Delaware  Rrver  Water  Analysas  (Coarse-Grairjed  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

PCB70 

PCB  77 

type: 

ID 

Detection  Limit  (mg/l} 

0.00000110 

0.00000  n 

PlufTia  Monitoring 

Water 

80834 

Background,  dissolved 

0.00000110 

0.0000011 

Water 

80749 

Background,  total 

0  00000100 

0.0000010 

Water 

80835 

0-10  mfn,  overflow,  dissolved 

0  00000040 

0.0000010 

Water 

80030 

10-20  mm,  overtiow,  dissolved 

0  00000040 

0.0000010 

Walet 

80837 

20-30  rnif  t,  overflow,  dtssolved 

0,00000040 

0.0000010 

Water 

80750 

0-10  rnin,  overflow,  total 

0.00000050 

0.0000011 

Water 

80751 

10-20  mir^,  overflow,  total 

0  00000050 

0.0000010 

Water 

60752 

20-30  nrin,  overflew,  total 

OC0000040 

0.0000010 

Water 

60038 

0-10  mtn,  non-overflow,  dissolve 

0  00000050 

0.0000010 

Water 

80839 

10-20  min.  rton-tTvetflow,  dissolve 

0,00000000 

0.0000011 

Water 

60840 

20  30  rnin,  nort-oveiflov/,  dissolve 

0  CC000080 

0.0000011 

Water 

80753 

0-10  min.  non-ftfW»ffli>w,  total 

0.00000100 

0.0000010 

Water 

80754 

10-20  min.  non-overflow,  total 

0.00000100 

0.0000010 

Water 

80755 

20  30  min.  non  overflow,  total 

OOG000050 

0.0000010 

Water 

60790 

Hopper  Inflow  Monitoring 

3A  6  min,  cimoived 

0  00000040 

0.0000010 

Water 

80791 

S&12  min.  dissolved 

0  00000100 

0.0000010 

Water 

80792 

15&18  min,  dissolved 

0  GOC00040 

0.0000010 

Water 

60793 

21 A24  min.  diftSOtvRd 

0  00000050 

0.0000010 

Water 

80794 

27&30  min.  dissolved 

o.ocooooyo 

0.0000010 

Water 

80692 

3&  6  min,  total 

0  00C00280 

0.0000010 

Water 

80693 

9&12  min,  total 

0  00000180 

0.0000010 

Water 

80C94 

158.18  mm,  total 

0  OOOOO'iDO 

0.0000010 

Water 

80695 

21&24  min,  total 

0  00000150 

0.0000011 

Water 

80696 

278.30  mm.  total 

0  ononniAi 

0.0000010 

Water 

80795 

Hopper  Overflow  Monho.nng 

28.  4  min.  dissolved 

0.00000100 

0.0000010 

Wafer 

80796 

6&  8  min.  dissolved 

0.00000100 

0.0000010 

Water 

00797 

10A12  mm,  dissotved 

0  OCOC'COOO 

0.0000010 

Water 

80798 

14&16  min.  dissolved 

ooocoooso 

0.0000010 

Water 

00799 

188.20  min.  dissotved 

0  OC000040 

0.0000010 

Water 

60690 

2&  4  min,  total 

0.00000100 

0.0000010 

Water 

60699 

€8.  8  mm.  total 

0  0UG0C073 

0.0000010 

Water 

00700 

10&12  min,  total 

0.00000100 

0.0000010 

Water 

80701 

148.16  min,  total 

0.00000110 

0.0000011 

Water 

80702 

108i2O  min,  total 

0.00000100 

0.0000010 

Wntpf 

61594 

Site  Watei 

Sample  1  Total 

0  000CC058 

0.0000010 

Water 

01595 

Sample  2  Total 

c.oaacG076 

0.0000010 

Waler 

61596 

Sartfple  3  Total 

O.OOOCC076 

0.0000010 

Elutriate 

Water 

01600 

Sample  1  Dissotved 

0.00000190 

0.0000010 

Water 

01601 

Sample  ?  Dissolved 

0.00000100 

0.0000010 

Water 

81C02 

Sample  3  Dissotved 

0  ouycoo*9 

D.0000010 

Water 

81567 

Sample  1  Total 

O.OOOCOC03 

0.0000010 

Waler 

81596 

Sample  2  Total 

O000CC120 

0.0000010 

Water 

81559 

Sample  3  Total 

0  000C€052 

0.0000010 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  70 

PCB  77 

TYPE 

ID 

Detection  Lin'.it  fmg/kg) 

0  QCD33 

0  09933 

Insitu  Sediment 

Sediment 

81714 

Sample  U1 

0.00033 

0.00033 

Sediment 

81715 

Sample#? 

0.00033 

0.00033 

Sediment 

81716 

Sample  #3 

0.00033 

0.00033 

BOLD  -  less  than  values 

Values  below  less  than  values  are  estimated  results 

ResiflK  are  ie??s  than  the 

rffpoding  limir 

Pag 


PCB  62 

PCB  86 

PCB  87 

PCB  07 

PCB  101 

00000011 

ooocootio 

0  00000110 

nnononim 

0  00000110 

0.0000011 

0  00000090 

0  ODOQG080 

0  00000090 

0  09000090 

0.0000010 

0  0U090080 

0  OODOUUPO 

0  00000000 

0  00000050 

0.0000010 

0  00000070 

0  00000060 

0  00000070 

0  00000090 

0.0000010 

0,000000/U 

0  09000060 

0  000000/0 

0  00000110 

0.0000010 

0  00000060 

0  00000040 

0.00000060 

0  00000090 

0.0000011 

0.00000110 

0  00000040 

0.00000110 

0  00000060 

0.0000010 

0  00000040 

o.ooooofjao 

0.00000040 

0  00000000 

0.0000010 

0  00000050 

0.00000100 

0  00000050 

000000050 

0.0000010 

0  00000060 

0  00000070 

0  00000080 

0  00000090 

0.0000011 

0  00000060 

0  0000007C 

0  00000060 

0  00000090 

0.0000011 

0  00000100 

0,00000080 

O.OOQOOlOO 

000000090 

0.0000010 

0  00000040 

0  00000050 

0  00000040 

0  00000050 

0.0000010 

0  00000040 

0.0000005C 

0  00000040 

0  00000070 

0.0000011 

0,00000100 

0  OOOOOOTC 

0.00000110 

0  00000110 

0.0000010 

0  DonoooRn 

0  0000011  fi 

0  09000080 

0  00000140 

0.0000010 

0  ooooocco 

0  00000090 

oooooooco 

0.00000120 

0.0000010 

0.00000100 

0  00000130 

0.00000100 

0.00000100 

0.0000010 

0  000001.30 

0  00000150 

0  00000130 

0  00000030 

0.0000010 

0  00090100 

0.00000110 

0  00000180 

0.00000100 

0.0000010 

0  00000190 

0.00000100 

0.00000190 

0  00000430 

0.0000010 

c  oooooose 

0.00000100 

0  00000066 

0  00000.300 

0.0000010 

0  00000290 

0.00000100 

0000C02S0 

0.00000330 

0.0000011 

C  00000045 

0.00000110 

0  00000049 

0.00000360 

0.0000010 

0  00000270 

0.00000100 

n  00000770 

0  00000.380 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

000000080 

0.0000010 

0.00000100 

9.00000100 

0.00000100 

0.00000100 

0.0000010 

0.00000100 

0  00000050 

0.00000100 

0.00000100 

0.0000010 

0  00000949 

0.00000100 

0  90090040 

0,00000100 

0.0000010 

0.00000100 

0,00000100 

0.00000100 

0.00000100 

0.0000010 

0  00000061 

0.00000100 

0  00090061 

0 00000740 

0.0000010 

0  00000044 

0,00000100 

O.OU0DO944 

0.90000140 

0.0000010 

0  00000051 

0,00000053 

0  00000051 

0  00000209 

0.0000011 

0  00000057 

0.00000110 

0  00000057 

0  00000710 

0.0000010 

0.00000003 

0.00000100 

0  00000063 

0  09000240 

0.0000010 

G.00000100 

0.00000100 

0.00000100 

0.00000079 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  00000130 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  0C00D110 

0.0000010 

0.00000100 

0  00000036 

0.00000100 

0.00000100 

0.0000010 

0.00000100 

0.0C00OO62 

0.00000100 

0.00000071 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  00000977 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0.00000054 

0.0000010 

0.00000057 

0  00000068 

0  00000057 

0,00000160 

0.0000010 

0  00000100 

0.00000100 

0.00000100 

0  00000078 

PCD  87 

PCB  SR 

PCD  87 

PCB  97 

f>CB  101 

0.00033 

0  00033 

0  90033 

0  0093? 

0  00033 

0  00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0,00033 
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PCBscoar 

Deteware  River  Water  Ar»alys»s  (Coarse-Gratned  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCS  105 

PCS  114 

PCB  118 

PCB  121 

PCB  128 

PCB  136 

PCB  137 

TYPE 

ID 

Detection  Limit  (mgfl) 

0.00000110 

ocm30ii 

O.OOOOD110 

0.0000011 

0,0000011 

0,0000011 

9.0000011 

Plume  Mor^ltodr^g 

Water 

80834 

Background-  dissrrfved 

0.00000110 

0.0000011 

0.00000110 

0.9000011 

0,0000011 

0-0000011 

0.0000011 

Water 

80749 

Background,  total 

0.00000100 

0.9000010 

9.00000100 

9.0000010 

0.0000010 

Q.QO0Q01O 

0.0000010 

Water 

80835 

0-10  min,  overflow,  dissi^ved 

0.00000100 

0.0000010 

0.00000100 

0.0900010 

9.0000010 

0,0900910 

9.0000010 

Water 

80838 

10-20  mtn,  overflow,  disserved 

04}0000100 

0.0000010 

0.00900100 

0.0000010 

0.0000010 

0.0000019 

0.0000010 

Water 

8G837 

20-30  min,  oversow,  dissolved 

&.000(rft100 

0.0001»)10 

0.00000100 

0.0000010 

o.oootmio 

0.0000010 

0,0000010 

Water 

80750 

0-10  mtn,  overflow,  total 

0.00000110 

0,0000011 

0.00000118 

0.0000011 

0.0000011 

0-0900011 

0.0000011 

Water 

80751 

10-20  min,  ov^ow.  total 

0.00000100 

0.0000010 

0.00000100 

9.0000010 

9.0000010 

O.OOOOOlO 

0.0000010 

Water 

80752 

20-30  mtn,  ovwflow,  total 

0.«]000100 

0.0000010 

0.00000100 

0.0800010 

9.0000010 

0-0000010 

0.0090010 

Water 

60838 

0-10  min,  non-overflow,  dfescrfve 

0.00000100 

0.0000010 

0,00000100 

0.0000010 

0.0000010 

0.0900010 

0.0000010 

Water 

80839 

10-20  mia  newoverflow,  dissolve 

0.00000110 

0.0000011 

0.00000110 

9.0099011 

0.0000011 

0.0000011 

0.0000011 

Water 

80840 

20*30  min.  non-overflow,  d^sohte 

OJtOOQOIIO 

0.0000011 

0.00000110 

0.0000011 

O.fltiOOOII 

9.0000011 

0.0000011 

Waltrr 

80753 

0-10  min,  noaoverflew,  total 

9.00000100 

0.0000010 

0.90000190 

0.0090010 

9,0000010 

0.0000010 

0.9000010 

water 

80754 

10-20  min,  non-owiflow,  total 

0.00000100 

0.0000010 

9.00090190 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

water 

80755 

28*30  mia  rton-tjverflow,  totel 

0,00000110 

0.0000011 

0.00000110 

0.0000011 

O.OOOO011 

0.9000011 

0.0900011 

X 

o 

1 

1 

1 

80790 

38c  6  min.  dissolved 

0.00000100 

9.0000010 

0.00000100 

9.0000010 

0.0000010 

0.0000010 

0.0090010 

80791 

9&12  min,  dissolved 

0.00000100 

0.0000010 

O.CO{»>0100 

0.0008010 

0.0000010 

0  0000007 

04)000010 

80792 

15&18  min,  dissolved 

0.00000100 

o.ooo(Hno 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

80793 

21&24  min,  tfissgived 

0.00000100 

0.0000010 

9.00000100 

0.0000010 

0.0000019 

0.0000010 

0.0800010 

80794 

27830  min,  dissolved 

0.00000100 

0.0000010 

0.90000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80692 

3&  6  min.  total 

0.00000100 

0.0000010 

O.^tKKIlOO 

0.0809010 

O.OQ00010 

0.0000010 

0.0900010 

80693 

9&12  min.  total 

0.00000100 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80694 

16&18  min,  total 

0.00000250 

0.9000010 

0.09000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80695 

21&24  min,  total 

8  00000240 

0,0000011 

0,00090110 

0.0080011 

0.0000011 

0.9000011 

0.0000811 

Water 

80696 

27&30  min,  total 

0.00000250 

0.0000010 

0.00009100 

0.0900010 

0.0000010 

0.0000010 

0.0000010 

Water 

80795 

Mopf^er  Overflow  Monitonng 

2&  4  min  dissolv'ed 

0.00000100 

0.9000010 

9.00000100 

0.0000010 

0.0000019 

0.0000010 

0.0000010 

Water 

80790 

6&  8  min,  dissolved 

0.000001QO 

O.OOOOQ10 

0.0£K}00100 

0.0000010 

0,0900010 

0.0000010 

O.OOOGKHO 

Water 

80797 

10812  min,  dissolved 

0.00000100 

9.9900010 

9,00000100 

0.0000010 

0.0000010 

0.0080010 

0.0000010 

Water 

80798 

14&16  min.  clisscsived 

0.00000100 

0.0000910 

0,00000100 

9.0000010 

0.0800010 

0.0080010 

0.0000010 

Water 

80793 

16820  mm,  dissolved 

0.00000100 

0.0000010 

O.0O0CM3100 

0.0000019 

0.0000010 

0.0000010 

0.0000010 

Water 

B0398 

28  4  rnin,  total 

0.00000100 

0.0000010 

0.00000100 

0,0000010 

0.0000010 

0.0008010 

0.0080010 

Water 

80893 

68  6  min  total 

0.00006100 

0.0000010 

0.00000100 

0.0000910 

0.0000010 

0.0000010 

0.0000010 

Water 

80700 

10812  min.  total 

0,08000100 

0.0000010 

0.00000100 

0.0090010 

0.0080010 

0.0008010 

0.0000010 

Water 

80701 

14816  min.  tola! 

0.00000110 

0.0000011 

0.00000110 

04)000011 

0,0000011 

0.0000011 

0.0000011 

Water 

80702 

18820  min,  total 

0.00000100 

0.0000019 

0.99000100 

9.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81594 

Site  water 

Bample  1  Ttrtal 

0.00000100 

0.0000010 

0  80000054 

O.OOOOOlO 

0.0000010 

041000010 

0.0000010 

Water 

61593 

Sample  2  Total 

0.00000047 

0.0000010 

0.00000097 

0.0000910 

0.0000010 

0.0080010 

0.0000010 

Water 

81598 

sample  3  Total 

0,00000100 

0.0009010 

0,00000057 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81600 

Elutriate 

Sample  1  Dissolved 

0,00000036 

0.0000010 

O.OOQD0062 

0.0000010 

0.0000010 

0.0000010 

0.0009010 

Water 

81601 

Sample  2  Dissolved 

0.00880032 

0.0000010 

8  000G0046 

0.tH}000l0 

0.0000019 

0.0000010 

04)000010 

Water 

61602 

Sample  3  Dissolved 

0.00000042 

0.0000010 

0.O0DO0065 

0.0000010 

0.0900010 

0.0000019 

0.0000010 

Water 

81597 

Sanvple  1  Total 

0,00000100 

0.0000010 

0.00000049 

0.0000010 

0.0000019 

9.0000010 

0.0000010 

Water 

81598 

Sample  2  Total 

0.00000100 

0.0000010 

0.00000086 

0.0000018 

0.0900010 

0.0000010 

0.8000010 

water 

81599 

Sample  3  Total 

0.00000100 

0.0000010 

0  00000049 

0.0000019 

0.0000019 

0-9000010 

0.0000010 

1  SAMPLE  SAMPLE 

DESCRIPTION 

PCB105 

PCB  114 

PCB  118 

PCB  121 

PCB  128 

PCB  13G 

PCB  137 

TYPE 

ID 

Dt^ection  Umtt  (mg/kg) 

0,00033 

0.00033 

0.00033 

0.00033 

0  00033 

000033 

0.00033 

Sample  #1 

0.00003 

0.00033 

0.00010 

0.00033 

0.00033 

0.00033 

0.00033 

sample  #2 

0.00033 

0.00033 

0.00016 

0.08033 

0.00033 

0.00033 

0.00032 

Sediment  0171G 

Sample  #3 

0.00033 

0.00033 

0  00020 

0,00033 

0.0(rf)33 

0.00033 

0.00033 

1  BOLD- 

less  than  values 

Vatees  below  (ess  lhart  values  are  estimated  results  Results  are  less  than  the  reporting  !imtt. 
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A19 


PCBtscoar 


Delav/ar*  River  Water  Analysis  (Coarse-Grained  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIP^TION 

Detection  Limit  (mg/i) 

Piump  Monitoring 

PCB  133 

0.CO00U1 1 

pcei4', 

0  0000011 

pceisi 

0.0000011 

PCB  153 

0,0000011 

PCB  1C6 

0  0000011 

PCB  167 

0  0000011 

Water 

80834 

Background,  d'ssolved 

0.0000011 

0,0000011 

0.0000011 

0.0000007 

0.0000011 

0.0000011 

Water 

fi0749 

Background,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80635 

0-10  rnin  ovrerflow  dissolved 

0.C0C0004 

0.0000010 

0.0000010 

0  0000005 

0.0000010 

0.0000010 

Wafer 

80836 

10*30  min,  overtlow  dlEso^ed 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

8003/ 

20-30  min,  overtlow.  dissolved 

0.00(KK}10 

0  0000010 

0.0000010 

0  0000005 

0.0000010 

0.0000010 

Water 

8C750 

0-10  miir,  overflow,  total 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80751 

10-20  min,  overflew,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80752 

20-30  min,  overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

OOOOTOIO 

0.0000010 

Water 

8C83S 

0-10  min.  non-overflow,  dissolve 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80039 

10-20  min,  non-overflow,  dissolve 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80040 

20-30  min,  non-overflciw,  dissolve 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80753 

O' to  rnin.  rion-oveifluw,  total 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

Water 

80754 

10-70  min,  non-overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

60755 

20-30  mm,  nonoverttow,  total 

0.0000011 

0.0000011 

0.0000011 

0,0000010 

0.0000011 

0.0000011 

Water 

80700 

Hopper  Inflow  Monitonnq 

3&  6  mtn.  dissolved 

0  oooocce 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

Water 

0rj791 

9812  min,  dissolved 

0  0000005 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water- 

80792 

1G&18  min,  dissolved 

0  OOOOCOG 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80793 

21&24  min,  dissolved 

O.OOCOCC7 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

60794 

278i30  min.  dissolved 

0  0000014 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80692 

38.  6  mifi,  total 

0.0000015 

0.0000010 

0.0000010 

U 0000033 

0.0000010 

0.0000010 

Water 

80693 

9&12  min,  total 

0  0000015 

0.0000010 

0.0000010 

0  0000028 

0.0000010 

0.0000010 

Water 

80694 

15818  min  total 

0  0000043 

0.0000010 

0.0000010 

0  0000048 

0.0000010 

0.0000010 

Water 

80695 

21&24  min,  total 

0  0000034 

0.0000011 

0.0000011 

0,0000055 

0.0000011 

0.0000011 

Water 

80696 

27&30  min,  total 

0  00CCO2S 

0.0000010 

0,0000010 

0,0000036 

0.0000010 

0.0000010 

Water 

86795 

Hopper  Overflow  Monitoring 

2&  A  min,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

Water 

80796 

6&  8  min,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

Water 

80757 

10812  mill,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80798 

148.16  min,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

ED799 

18&20  mm.  dissolved 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80698 

23.  4  min.  total 

0,0000016 

0.0000010 

0.0000010 

0.000002G 

0.0000010 

0.0000010 

Water 

80699 

6&  8  mtn,  total 

onnnnfii3 

0.0000010 

O.OOOOQ10 

0.0000010 

0.0000010 

0.0000010 

Water 

80700 

108.12  min.  total 

0  0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80701 

148.16  milt,  total 

O.O0OCC2O 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80702 

18820  min,  total 

onnnnni5 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Watei 

81594 

Site  Water 

Sample  1  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81555 

Sample  2  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81598 

.sample  3  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

01600 

Flutriafc 

Sample  1  Dissolved 

0.0000010 

0.tx>00010 

0.000001 0 

0.0000010 

0.0000010 

0.0000010 

Water 

81601 

Sample  3  Dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81602 

Sample  3  Dissolved 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81597 

Sample  1  Total 

0.0000010 

0.000001  D 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

8 1598 

Sample  2  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81555 

Sample  .3  Total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

SAMPLE  SAMPl.F 
TYPE  ID 

DPSCRlPTiON 

PCB  138 

PCS  141 

PCB  151 

PCB  153 

PCB  156 

PCB  167 

Detection  l.imlr  (mg/kg) 

0  0CC33 

0  00033 

0.00C33 

0  00033 

0,00033 

0  00033 

Sediment  81714 
Sediment  81716 
Sediment  8171$ 

Irisilu  Sediment 

Sample  :»1 

Sample  ti2 

Sample  W3 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0,00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

BCX.D  -  less  than  values 

Values  below  less  than  values  are  est’mated  results  Results  are  less  than  t!  le  repoftiny  Itni^t 
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PCB170 


0.00000110 


0.00000110 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000110 

0.00000100 

0.00000100 

0.00000100 
0.00000110 
0  00000110 
0.00000100 
0.00000100 
0.00000110 


0.00000100 
0.00000100 
0.00000100 
0.00000100 
0.00000100 
0  DOODL'0/4 
0.00000100 
0  00000140 
0  000C0110 
0.00000100 


0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000110 

0.00000100 


0.00000100 

0.00000100 

Q.00000100 


0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 


PCB  170 


0.00033 


0.00033 

0.00033 

0.00033 
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PCBscoar 


Delaware  Rivw  Water  Anaiy^'^  (CoatBe-GratneU  Site) 


SAMPLE  SAMPLE  DESCRIPTION 
TYPE  ID 


Detection  Limit 


Plume  Monitcrinig 

Background,  dissolved  0,0000011 

Becknfounri,  total  0.0000010 

0-10  min,  overflew,  dissolved  0,0000010 

10-20  min  overffow,  dissolved  0.0000010 

20-30  min,  overflov»f,  dissolved  0.<K>00010 

0-10  mini  ov^How,  total  0.0000011 

iO-20  min,  overflew,  total  0.0000010 

20-30  min,  overflow,  total  0.0000010 

0-1 0  min,  non-owrtiow.  dissolve  0.000001 0 

1 0-20  min,  non-overfiew,  dissolve  0.00WKJ1 1 

20-30  min.  nurMafvedlow.  ditsi^ve  0.0000011 

0-10  min.  non-twerfkvw,  total  0.0000010 

10-20  min,  non-dvediow.  total  0,0000010 

20  30  min.  non-overflow,  total  0.0000011 


Hopper  tnfiow  Mgriitoiing 
3&  B  min,  dissolved  0.0000010 

9&12  min,  disserved  0.0000010 

iSStlS  mtf>,  dissolved  0,0000010 

21&24  min,  dissolved  0.0000010 

27&3D  min,  dissolved  O.OOOOOiO 

35.  6  min.  total  0.0000010 

9&12  min,  total  0.0000010 

1&&18  min.  total  o.tKKJOOlO 

21&24  mirr.  total  0.0000011 

27&30  min,  total  0.0000010 


l-topper  Overflow  Mnnitcring 
2&  4  mrr>.  dissolved  0,0000010 

6&  8  mtn.  dtesutved  0.0000010 

10A12  min.  dissolved  0.0000010 

14Stie  min,  dissotved  0.0000010 

1d5<20  miri,  dissolVBd  04)000010 

7&  A  min.  total  O.OOOOOtC 

6&  8  mtn,  total  0.0000010 

10S.12  min,  total  0.0000010 

14&16  mtn,  total  0.0000011 

18a20  min,  total  0.0000010 


Site  Water 

Sample  1  Total  0.0000010 

Sartipfe2Tota!  0,0000010 

Sample  3  Total  0.0000010 


Elutriate 

Sample  1  Dissolved  0.0000010 

S^pte  2  Dissolved  0,0000010 

Sample  3  Dissotved  0.«)00010 

Sample  1  Total  0.0000010 

Sample  2  Total  0.0000010 

sample  3  total  O.0000010 


0.0000011 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0,0000011 

0.0000010 

0.0000010 

0.0000010 

0,0000011 

0,0000011 

0.0000810 

0.0000010 

0.0000011 


0.0000010 

0,0000010 

0.0000810 

0.0000010 

0.0000010 

0,0000010 

0.0000018 

0.0000010 

0.0000011 

0,0800010 


0.0000010 
0.0000010 
0,0000010 
8.0000010 
0.0080010 
0.0000015 
0.0000010 
0.0000018 
0  0000024 
8.0000010 


0.0000010 

O.O008010 

0.0000010 


8-0000010 

0.0800010 

8.0000010 

O.OOOOOlO 

8.0000010 

0.0800010 


SAMPLE  SAMPLE  DESCRIPTION 
TYPE  ID 


Detection  Limit  (mg/kg) 


Sediment  81714 
Sediment  81715 
Sediment  81716 


(nsitu  Sediment 
Sample  #1 
Sample  it2 
Sample  #3 


PCB182 

PCB  183 

PCB  185 

0.000001 1 

0,0000011 

0.0000011 

0,0000011 

0.0000011 

0.0080011 

0.0000010 

0.0000010 

0.0000018 

0,0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

8.Q80i»)18 

0.0000010 

0.0000010 

0,0000010 

0.0000011 

0.0080011 

0.0000811 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0080010 

0.0tHH«}10 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000018 

0.0080010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000010 

0.0000011 

0.0000810 

0.0000010 

0.0000010 

0,0000010 

0.0008010 

0.0000018 

0.0000010 

0.0000010 

0.0080010 

0.0000810 

0.0000010 

0.0000010 

0.0000010 

0.0080010 

0.8000010 

0.0000010 

0.0000010 

0.0008010 

0.0000010 

0.0000010 

0.0000010 

0.8000010 

O.OOOOOIO 

8.0800010 

0,0000011 

0.0000011 

0.8080011 

0.0000010 

0,0000010 

0.0000018 

0.0800010 

0.0000010 

0.0008010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.OOOOOiO 

0.0008810 

0.0000010 

0.0000010 

0.0800010 

0.0000010 

0.0000010 

0-0000010 

0,0000010 

0.0000010 

0.0000010 

0.8000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0,0000011 

0.0000011 

0.0000011 

0,0000010 

0.0000010 

0,0800010 

8,0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0,0000010 

0.0000010 

0,8000010 

0,0000010 

O.OOOOOIO 

0.0088010 

0.0000010 

0.0000010 

0.0000010 

0.0800010 

0.0000010 

0.0000010 

0.0000010 

0.0000018 

0,0000018 

0.0000010 

0.0000010 

0.0000010 

0.000001 0 

0.0000010 

0,0000018 

PCB  182 

PCB 163 

PCS  135 

0.00033 

0.00033 

0.00033 

0,00033 

0.00033 

0-00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0-08033 

0.0000011 

Q.00(K)O1O 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000010 

0.0000010 

8.0000010 

0.0000011 

0,0000811 

8.0000010 

0.0000010 

0.0080011 


0.0800810 

0.0000010 

0.8000010 

0.0000018 

0.8000810 

0.0000021 

0,0000017 

0.0000033 

0.0000011 

0.0000010 


O.0QQOO10 

0.0000010 

O.OOOOOiO 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0800010 

0.0000011 

0.(KH)0010 


0.0800010 
0.8000010 
0-000001 0 


O.OOOOOIO 

0.0000010 

0.0000010 

0.0080010 

0.0000010 

8.0000010 


0.0000011 

8.0000010 

0.8000010 

0.0000010 

0.0000010 

0.0000011 

0-0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0-0000010 

0.0000010 

0.0000029 


0.0000010 

00000010 

0.0000010 

0,0000010 

0,0000010 

0.0000010 

0,0000010 

0.0080010 

0.0000011 

0.0000010 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0,0000010 

0.0000011 

0.0000010 


0.0000010 

0.0000010 

0.0000010 


0.0000010 

0,0000010 

0.0000010 

O.Q000010 

0.0000010 

0.0000010 


eMDt.D  -  less  man  valLJes  , 

Values  below  less  than  values  are  estimated  results.  Results  are  less  than  the  reporting  limit 
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PCBacoar 


Delaware  Krver  Water  Analysis  (C(>arse-Gra)ne<i  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  191 

pceiy4 

TYPE 

ID 

Detection  Limit  (mg/l) 

0.0000011 

0  OOOCU1 1 

Plume  Mnnitoring 

Water 

80834 

Background,  dissolved 

0.0000011 

0.0000011 

Water 

80749 

Background,  total 

0.0000010 

0.0000010 

Water 

80830 

0-10  min.  overflow,  dissolved 

0-0000010 

0.0000010 

Water 

80836 

10  20  min,  overdow,  dissolved 

0.0000010 

0.0O0CO10 

Water 

808.37 

20-30  min,  nvprtlnw.  ritesoivnd 

0-0000010 

0.0000010 

Water 

80750 

0-10  min.  overflow,  total 

0.0000011 

0.0000011 

Water 

60751 

1 0-20  min.  overflow,  total 

0-0000010 

0.0000010 

Water 

8075? 

20-30  min,  overflow,  total 

0.0000010 

0.0000010 

Water 

80838 

0-10  min,  non -overflow,  dissolve 

0.0000010 

0.0000010 

Y/ater 

80639 

10-20  min,  non-overflow,  dissolve 

0.0000011 

0.0000011 

Water 

80840 

20-30  min.  nor^-overflow,  dissolve 

0.0000011 

0.0000011 

Water 

80753 

0-10  rniri,  nofi-overflow,  total 

0-0000010 

0.0000010 

Water 

80754 

10-20  min,  nori-overtlow,  total 

0.0000010 

0.0000010 

Water 

80755 

20-30  min,  non-overflow,  total 

0-0000011 

0.0000011 

Hopper  Ir^flcjw  Monitonnp 


Water 

80780 

3&  6  min,  dicsotved 

0.0000010 

0.0000010 

Water 

8{'i7tl1 

9A12  min,  diesoN'ert 

0-0000010 

0.0000010 

Water 

80792 

15R18  min.  dissolved 

0.0000010 

0.0000010 

Water 

80793 

218i24min  dissolved 

0.0000010 

0.0000010 

Water 

80704 

.27830  min,  dissolved 

0,0000010 

0.0000010 

Water 

60092 

3&  0  mm,  total 

0.0000010 

0.0000010 

Water 

80693 

9&12  min.  loUi! 

0.0000010 

0.0000010 

Water 

80594 

15&18  min.  total 

0.0000010 

0.0000010 

Water 

80G95 

21&24  min.  total 

0.0000011 

0.0000011 

Water 

80696 

27&30  rnifi,  total 

0.0000010 

0,0000010 

Water 

8D795 

Hopper 
2&  4 

Overflow  Monitoring 
min,  dissolved 

0.0000010 

0-0000010 

Water 

8079G 

C&  8 

min.  dissolved 

0,0000010 

0.0000010 

Water 

80797 

10&12 

mm,  dissolved 

0.0000010 

0.0000010 

Water 

80798 

14816 

min,  dissolved 

0.0000010 

0.0000010 

Water 

80799 

182.20 

mm,  dissolved 

0.0000010 

0-0000010 

Wale/ 

80698 

28.  4 

miff,  total 

0.0000010 

0.0000010 

Wafer 

80699 

6&  B 

min,  total 

0.0000010 

0,0000010 

Water 

80700 

10&12 

mtn.  total 

0.0000010 

0.0000010 

Water 

80701 

14&1C 

mm,  total 

0.0000011 

0.0000011 

Water 

80702 

188,20 

min  total 

0.0000010 

0.0000010 

Site  Water 

Water 

81594 

Sample  1  Total 

0.0000010 

0.0000010 

Water 

81595 

Sample  2  Total 

0.0000010 

0.0000010 

water 

81596 

Sample  3  Total 

0.0000010 

0.0000010 

Elutrtatc 

Water 

81Ct)0 

Sample  1  Dissolvr?d 

0.0000010 

0.0000010 

Water 

61601 

Sample  2  Diss»cjtved 

0.0000010 

0.0000010 

Water 

81602 

Sample  3  Disr>olved 

0,0000010 

0.0000010 

Water 

8159/ 

Sarnple  1  Total 

0.0000010 

0.0000010 

Water 

81568 

Sample  2  Total 

0.0000010 

0-0000010 

Water 

81590 

Sample  3  Totm 

0.0000010 

0.0000010 

SAMPLE 

SAMPl.F 

nFSCRIPTtON 

PCS  191 

PCB  194 

TYPE 

ID 

Detection  Limit  (rng/kg) 

0  00033 

0  00033 

InsHu  Sedimer't 

xSeriiment 

81714 

Sample  #1 

0,00033 

0.00033 

Sediment 

81715 

Sample  »2 

0.00033 

0.00033 

Sediment 

81716 

Sample 

0.00033 

0.00033 

PCB  195 

PCB  196 

pce  201 

PCB  203 

PCB  205 

0  0000011 

0.0000011 

0  0000011 

0,0000011 

0,0000011 

0.0000011 

0.0000011 

0,0000011 

0.0000011 

0.0000011 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0,0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

o.oooooto 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

o.oooooto 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0-0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.G000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.Q000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0,0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

PCB  1D5 

PCB  196 

PCB  201 

PCB  203 

PCB  205 

0  00C33 

0.00033 

0C0O33 

0.00033 

0  00033 

0.00033 

D.000^3 

0.00033 

0.00033 

0.Q0033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

BOLD  -  less  than  values 

Values  below  less  than  values  are  estimated  results  Results  are  less  than  the  leport^ng  }im;( 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


PCBscoar 

Delaware  River  Water  Analysis  (Coarse-Orained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB206 

PCS  207 

PCB208 

PCB  209 

PCB  66 

PCB  190 

PCB  198 

TYPE 

ID 

Detection  Limit  (mg/l) 

0.0000011 

0.00000110 

.0.00000110 

O.000CO11 

0.0000011 

0.0000011 

Plume  Monitofing 

Wai&r 

80834 

Background,  dissolved 

0.0000020 

0.00000040 

0.C0D00080 

110  02% 

0.0000011 

0.0000011 

0.0000011 

Water 

8074D 

Background,  total 

0.0000015 

0,00000100 

000000060 

95  61% 

0.0000010 

0.0000010 

0.0008810 

Water 

80835 

0-10  min,  ovedlov^,  dissolved 

0.0000017 

0.000001DO 

0:00000050 

100,35% 

0,0000010 

0.0000610 

0.0008010 

Water 

80836 

10-20  min.  oviHtJow  dissolved 

00000018 

0.00000100 

0.00000060 

110  33% 

0.0000010 

O.OOOOD1D 

o.ooooolo 

Water 

80837 

20-30  mm.  overflow,  dissolved 

0.0000020 

0,00000100 

0  00000060 

109.27% 

0.0000010 

0.0000010 

0.0000010 

Water 

80750 

0-10  min,  overflow,  total 

0.0000017 

0.00000110 

0.00000070 

96.69% 

0,0000011 

0.0600011 

0.0000011 

Water 

80751 

10-20  min,  ovefflow,  total 

0.0060017 

0.00000100 

0  OC000050 

89  46% 

0,0000010 

0.OQQ0010 

0.0000010 

Water 

80752 

20-30  min,  overflow,  total 

0  0000017 

0.00000100 

0.00000060 

99.52% 

0-0000010 

0.0000010 

0.0000010 

Water 

80838 

0-10  min  non-overflovi/.  dissolve 

0.0000020 

0.00000100 

0.00000070 

111.00% 

0.0000010 

0.0000010 

0,0000010 

Water 

80839 

10-20  min,  non-overflow,  dissolve 

O-OOOOOIS 

0.00000110 

0.00000080 

109  59% 

0.0000011 

0.0000011 

0.0008011 

Water 

80840 

20-30  mm,  non-overflow,  dissolve 

0,0000022 

0.00000110 

0-00090070 

105.27% 

0-0000011 

0,0000011 

0,0000011 

80763 

0-10  min.  non-overflow,  total 

0.0000017 

0.00000100 

0.00000060 

64-00% 

0.0000010 

0.0000010 

0.0008010 

Water 

80754 

10-20  min.  non-overflow,  total 

0  0000016 

0.00000100 

0,00000050 

92.43% 

0.0000010 

0.0000010 

0.0000010 

Water 

80755 

20-30  min,  rron-overflow,  total 

0.0000017 

0.00000110 

0.00000060 

103.87% 

0.0000011 

0.0000011 

0.0000011 

Hopper  inflow  Monitoring 

water 

80790 

3&  6  min.  dissotved 

0.0000016 

0.00000100 

0.00000060 

102.69% 

0.0000010 

0.0000010 

0.0000010 

Water 

00791 

9&12  min,  dissotved 

0.0000015 

0.00000100 

OOO0QO05D 

93.31% 

0-0000010 

0.0000010 

0.0000010 

Water 

80792 

15&18  min.  dissotved 

0.0000014 

0.00000100 

0-00000050 

83.49% 

0.0000010 

0.0000010 

0.0000010 

Water 

80793 

21&24  min.  disseWed 

0.0000013 

0.00000100 

0.00000100 

83.82% 

0.0000010 

0.0000016 

0.0000010 

Water 

80794 

27&30  min.  dissolved 

0  0000013 

0.00000100 

0,00000040 

74  65% 

0.0000011 

0.0000010 

0.0000010 

60692 

3&  6  min  total 

O.OOOOD13 

0.00000100 

0.00000100 

75.42% 

0,0000010 

0,0000010 

0.0000010 

80693 

9&i2  min.  total 

0  0000015 

0.00000100 

0-00000040 

83.26% 

0.0000010 

0.0000010 

0.0000010 

Water 

80694 

15&18  min  total 

0.0000019 

0.00000100 

0.00000100 

74.76% 

0.0000010 

O-OCtOOOlO 

0.0000010 

Water 

80695 

21&24  min.  total 

0.0000022 

D.OU000130 

0.00000048 

77.49% 

0.0000011 

0.0000011 

0.0000011 

Water 

60696 

27&30  min,  total 

0,0000018 

0-00000150 

0.00000064 

61.74% 

0.0000010 

0.0000010 

0.0000010 

Hopper  Overflow  Monitorirtg 

Water 

80795 

2&  4  min.  dissolvfid 

0,0000016 

0.00000100 

0.00000050 

97.89% 

0.0000010 

0.0000010 

0.0000010 

Water 

80796 

6&  8  min.  dissolved 

0.0000017 

0.00000100 

0.00000050 

99.06% 

0.0000010 

0.0000010 

0.0000010 

Water 

80797 

i0&12  min.  dissolved 

0.0000017 

0.00000100 

0-00000050 

100.24% 

0.0000010 

0,0000010 

0.0000010 

Water 

80798 

14&16  min.  dissolved 

0  0000017 

0.00000100 

0.00000050 

105.68% 

0.0000010 

Q-OOOOOtO 

8.0000010 

Water 

80799 

188i20  min,  dissolved 

0.0000017 

0.00000100 

0-00000050 

105.687* 

0.0000010 

0,0000010 

0.0000010 

Water 

80698 

2&  4  min.  total 

0.0000016 

0.00000100 

0.00000055 

60.08% 

0.0000010 

0.0000010 

0.0000010 

Water 

60699 

68  8  min,  total 

0  0000015 

0.00000100 

0.00000100 

51  08% 

0.0000010 

0.0000010 

0.0000010 

Water 

80700 

10&12  min.  total 

0,0000031 

0.00000100 

0.00000100 

145.37% 

0.0000010 

o.oootmio 

0.0000010 

Water 

80701 

14&16  min,  total 

0.0000020 

0.00000110 

0,00000110 

98,00% 

0,0000011 

0.0000011 

0.0800011 

water 

60702 

18a20  min,  total 

0  0000016 

0.00000100 

0.00000100 

88.00% 

0.0000010 

0.0000010 

O.ODQ0010 

■Site  Water 

Water 

81594 

Sample  1  Total 

0,0000026 

0.0D0Q0110 

0.00000130 

35.54% 

0.0000010 

0-0090010 

0.0000010 

Water 

81595 

Sample  2  Total 

0.0000027 

0.00000100 

0.00000140 

100-33% 

0.0000010 

0.0000010 

0.0000010 

Water 

81596 

Sample  3  Total 

00000024 

0,00000085 

0.00000120 

98  44% 

0.000001 0 

0.0000010 

0.0008010 

Water 

81600 

Elutriate 

Sample  i  Dissolved 

0.0000025 

0  00000088 

0.00000140 

110  94% 

0.0000010 

0.0000010 

0.0000010 

Water 

81601 

Sample  2  Dissolved 

0.0000022 

0.00000083 

0-00000120 

92.51% 

0,0000010 

0.0000010 

0.0000010 

Water 

&1S02 

Sample  3  Dissolved 

0.0000024 

0-0D000066 

0.00000110 

98.83% 

0,0000010 

0.0000010 

0.0000010 

Water 

81597 

Sample  1  Total 

0.0000022 

0.00000064 

0OCIO00110 

97.15% 

0.0000010 

0-0000010 

0.0000010 

Water 

61598 

Sample  3  Total 

0.0000021 

0-00000051 

0.00000097 

100.67% 

0.0000010 

0.0000010 

0.0000010 

Water 

81599 

Sample  3  Tntal 

0.0000022 

0.00000100 

0.00000110 

103,83% 

0.0000010 

0.0000010 

0.0000010 

SAMPLE 

SAMPLE 

DESCRlPTtC:^ 

PCB206 

PCS  207 

PCB  208 

PCB  209 

PCB  66 

PCB  190 

PCB  198 

TYPE 

ID 

Detection  Limit  (mgflrg) 

0.00033 

0.00033 

0.00033 

0.00033 

0.00033 

0:00033 

Insilu  Sediment 

Sediment 

81714 

Sample  #1 

O-00016 

0.00033 

0,00015 

109  60% 

0.00033 

0,00033 

0.00033 

Sediment 

;  81715 

sample  #2 

0.00044 

0.00033 

0.00033 

109.30% 

0.00033 

0.00033 

0.00033 

Sedimen! 

:  81716 

Sample  -^3 

0-00020 

0.00033 

0-00016 

106.21% 

0.00033 

0.00033 

0.00833 

1  BOLD  -  teas  titan  values 

Values  bettw/  tess  than  values  am  estimated  resutts.  Results  are  less  than  the  repofting  limit. 
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PCBsccar 

Delaware  River  Water  Analysis  (Ctjarse-G rained  Site) 

SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  Limit  (mg/l) 

Plume  Mo  niton  r.Q 

PCB  200 

0.0000011 

Walcr 

80334 

Background,  dissolved 

0.0000011 

Wtuter 

807<f> 

Dackgro!  ind,  tntn! 

0.0000010 

Watof 

80835 

0-10  min.  overflow  dissolved 

0.0000010 

Water 

fi003t.s 

10-20  min,  overfiriw.  dtssnN'en 

0.0000010 

Water 

80837 

20-30  mm.  overflow  dissolved 

0.0000010 

Water 

80750 

0-10  min,  overflow,  total 

0.0000011 

Water 

80751 

10-20  min.  overflow  total 

0.0000010 

Water 

80753 

20-30  rnin  overflow,  total 

0.0000010 

Water 

8G83& 

0-10  min,  non-overflow  dissolve 

0.0000010 

Water 

80039 

10-20  min,  non-overflow  dissolve 

0.0000011 

Water 

808'10 

20-30  rnin,  non-overflow  dibSOlve 

0.0000011 

Water 

60753 

0-10  min.  non-overflow,  total 

0.0000010 

Water 

80754 

10-20  min,  non-ovetflow  total 

00060010 

Water 

80755 

20-30  mirr  non-overflow.  total 

Hopper  Inflow  Monitoring 

0.0000011 

Water 

60790 

3&  6  min,  dissolved 

0.0000010 

Water 

80791 

98i12  min,  dissolved 

0.0000010 

Water 

80792 

15&18  rnin.  dissolved 

0.0000010 

Water 

807S3 

21&24  mm.  dissolved 

0.0000010 

Water 

807S4 

27&30  min  dissolved 

0.0000010 

Water 

00692 

3&  6  mm.  total 

0.0000010 

Water 

60693 

96i12  min.  total 

0.0000010 

Water 

80694 

15&18  mtn.  total 

0.0000010 

Water 

80695 

21&2‘1  min,  total 

0.0000011 

Water 

80696 

27&30  mm  total 

Hopper  Overflow  Monitoring 

0.0000010 

Water 

80795 

2&  4  min  dissolved 

6.0000010 

Water 

80796 

6&  8  rnin.  dissolved 

0.0000010 

Water 

80797 

10812  min,  dissolved 

0.000001 0 

Water 

80798 

14&16  mm.  dissolved 

0.0000010 

Water 

80799 

18&20  min.  dissolved 

0.0000010 

water 

80698 

2&  4  mtn.  total 

0.0000010 

Water 

80699 

68,  8  mtn,  total 

0.0000010 

Water 

80700 

10&12  mm,  total 

0.0000010 

Water 

80701 

143,16  mtn  total 

0.0000011 

Water 

60702 

ie&20  mtn,  total 

Site  Water 

0,0000010 

Water 

61594 

Sample  1  Total 

O.OQ00010 

Water 

81595 

Sample  2  Total 

Q.0000010 

Water 

81596 

Sample  3  Total 

Clutftate 

0.0000010 

Water 

81600 

Sample  1  OisscK-ed 

0.0000010 

Water 

81601 

Sample  2  DissoMed 

0.0000010 

Water 

81602 

Sample  3  Dissolved 

0.0000010 

Water 

81597 

Sample  1  Total 

0.0000010 

Water 

61598 

Sample  7  Total 

0.0000010 

Water 

81599 

Sample  3  Total 

0.0000010 

SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  Limit  {mgAcg) 

Insiitj  Sediment 

PCD  200 

0.00033 

Sediment 

81714 

Sample  #1 

0.00033 

Sedirnenl 

01715 

Sample  fi7 

0.00033 

Sediment 

81716 

Sample  #3 

0.00033 

BOL  D  -  less  tnan  values 

Values  below  less  than  values  are  estimated  res; ms  Resnrs  are  less  than  the  reporting  limit 
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n‘jtrco.ir 

Delavyare  Rrver  Water  AriafywK  (Coarse-Giained  Site) 

sample: 

SAMPLE 

nESCRIPTlON 

TOC 

TYPE 

ID 

Detection  Limit  (mgri) 

3.00 

Plume  MonTonnq 

Water 

8082f) 

Background  dtssdved 

5.67 

Water 

e072B 

Background,  total 

0  00 

Water 

80321 

0-10  mtn,  oi^mow,  dissotved 

8.98 

Water 

80822 

10  20  mirt.  oveifkjw,  dissotved 

11. 3C 

Water 

80023 

20-30  mm,  overttow,  dissotved 

9  35 

Water 

80729 

0  10  min.  overflow,  total 

7.92 

Water 

80730 

10-20  min,  overflow,  fetai 

7  53 

Water 

80731 

20-30  tnin,  overflcrw,  totai 

8  86 

Water 

60824 

0-10  rnin.  non-overflow  dissolved 

10  20 

Water 

80825 

10-20  min,  non  overflow,  dissolved 

10  30 

Water 

6062G 

20-30  min,  rron*ov.‘erftow,  dissolved 

1010 

Water 

80732 

010  min  non  ov'erflow.  total 

6  80 

Wafer 

80/33 

10-20  mm  non-overflow,  total 

10  30 

Water 

80734 

20  30  rnin  non-uverflow.  totai 

6  52 

Hopper  Inflow  Monitoring 

Water 

80770 

38  6  rnin,  dissotved 

14  80 

Water 

80771 

9A1?  mm,  dis^wlved 

3  45 

Water 

80772 

158.18  min,  drssotved 

13  50 

Water 

80773 

218.24  min,  dissolved 

14  50 

Water 

80774 

27&30  min,  dissolved 

16  20 

Water 

80656 

3&  6  mtn,  total 

216  00 

Water 

80657 

98t12  mm.  total 

46  00 

Water 

80658 

15M6  min,  total 

16  50 

Water 

80609 

21824  mm,  total 

20.60 

Water 

80660 

27&30  min,  total 

54  20 

Hopper  Overflow  Monitoring 

Water 

80775 

28.  4  min.  dissolved 

12  40 

Water 

80776 

68  8  min,  dissolved 

11,20 

Water 

80777 

10&12  mm,  dissolved 

13.80 

Water 

80776 

14&16  min,  dissotved 

11  80 

Water 

60779 

18&20  min,  dissolved 

16  00 

Water 

80662 

28.  4  min,  total 

41.90 

Water 

80663 

68.  8  min,  total 

4  50 

Water 

80664 

10&12  min,  total 

12  10 

Water 

80665 

14&16  mm,  total 

VO.  00 

Water 

80666 

18820  min,  total 

59  40 

Site  Water 

Water 

81684 

Sarnple  1  Total 

612 

Water 

01CB0 

Sample  2  Iota! 

1  21 

Water 

81686 

Sample  3  Total 

3.00 

Elutriate 

Water 

81090 

Sample  1  Dissolved 

1  07 

Water 

81631 

Sample  2  Dissolved 

3.00 

Water 

81692 

Sample  3  Dissolved 

3.00 

Water 

81687 

Sample  1  Total 

1.32 

1  Water 

81C0D 

Sample  2  Total 

3.00 

Water 

81689 

Sample  3  Total 

3.00 

SAMPLE 

sample 

DESCRlPTtnN 

TOC 

TYPE 

ID 

Detection  Limit  (mg/kg) 

3C 

Insitu  Sedimen 

Sediment 

81720 

Sample 

174  C 

Sediment 

01/21 

Sample  M2 

155  0 

Sediment 

81722 

Sample 

170  0 

BOLD  -  ie^s  than  values 

Values  below  lees  than 

values  are  estimated  results  Kesutts  are  less  than  the  reporting  iimi 
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spgrcoar 

Delaware  River  Water  Analysis  (Coarse-Grained  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

Sp.  Gr. 

%Moi$ture 

TYPE 

ID 

Insitu  Sediment 

Sediment 

81209 

Sample  #1 

2J1 

22,57% 

Sediment 

81210 

Sample  #2 

2.70 

25.39% 

Sediment 

81211 

Sample  #3 

2,71 

22.00% 

Sediment 

81212 

Sample  #4 

2J1 

23.83% 

Sediment 

81213 

Sample  #5 

2.71 

21.04% 

Sediment 

81214 

Sample  #6 

2.72 

20.33% 

Sediment 

81215 

Sample#? 

2,71 

20.06% 

Sediment 

8121$ 

Sample  #8 

2.72 

21.82% 

Sediment 

81217 

Sample  #9 

2.72 

21.30% 

Sediment 

81218 

Sample  #10 

2.72 

19.87% 

Sediment 

81219 

Sample  #1 1 

2.74 

23.49% 

Sediment 

81220 

Sample  #12 

2.74 

20.47% 

Sediment 

81221 

Sample  #13 

2.73 

23.70% 

Sediment 

81222 

Sample  #14 

2.74 

20.90% 

Sediment 

81223 

Sample  #15 

2.73 

21.95% 

Average  2.72 

2181% 
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Mntsfine 

Dcla’Awc  River  Water  Analysis  (Fine  Grained  Site) 

SAMPi.e 

SAMPL.F 

DESCRIPTION 

SB 

AS 

BE 

CD 

CR 

CD 

rn 

HG 

TYPE 

ID 

Detection  Ijmit  (mg/l) 

0.0030 

0  002 

0  002 

0  0002 

0  00? 

0.001 

oooin 

0  0002 

Plurtw?  Monitoring 

Wnfpf 

fiODTfi 

Background,  dissolved 

0.0030 

0,007 

0.001 

0.0002 

0.002 

0  004 

0  0045 

0.0002 

Water 

809'34 

Background,  total 

O.OQ30 

0011 

0.001 

0.0002 

0.006 

0.004 

0.0000 

0  0002 

Water 

fl0977 

0*10  min.  overflow,  dissolved 

0.0030 

0  006 

0-001 

0.0002 

0.002 

0.001 

0.0010 

0.0002 

Water 

009 /y 

10*20  mm,  overflow,  oiatsoh/ed 

0.0030 

0,006 

0.001 

0.0002 

0.002 

0.001 

0.0010 

0.0002 

Water 

90979 

20-30  rriirr,  overflov/.  dissolved 

0.0030 

0  006 

0.001 

0.0002 

0,002 

0  003 

0.0010 

0,0002 

Water 

0-10  min  overflow,  total 

0.0030 

0011 

0.001 

0.0002 

0010 

0  009 

0  0190 

0.0002 

Water 

8093C 

10-20  mm,  overttow,  total 

0.0030 

0  013 

0.001 

0.0002 

0,010 

0.006 

0.0100 

0.0002 

Water 

80937 

20-30  rnin,  overflow,  tola! 

0.0030 

0.011 

0.001 

0.0002 

0  012 

0  004 

0  0100 

0.0002 

Water 

80900 

0-10  min,  non-overflow,  dissolved 

0.0030 

0  008 

0.001 

0.0002 

0.002 

0  003 

0.0010 

0,0002 

Water 

80981 

10-20  min,  tion-overflow.  dissolved 

0.0030 

0  008 

0-001 

0.0002 

0.002 

0  003 

0  0017 

0.0002 

Water 

80982 

20  30  min,  nori  overlluw,  dissolveU 

0.0030 

0,008 

0.001 

0.0002 

0.002 

0,001 

0.001C 

0.0002 

Water 

80938 

0*10  min,  non-rtverflnw,  total 

0.0030 

oon 

0.001 

0.0002 

0  004 

0  001 

0  0020 

0.0002 

Water 

90939 

10-20  min,  non-overflovr,  total 

0.0030 

0.010 

0.001 

0.0002 

0,004 

0,008 

0  0030 

0.0002 

Wafer 

80940 

20  30  min,  non  overflow,  total 

0.0030 

0,011 

0.001 

0.0002 

0.003 

0.005 

OD030 

0.0002 

Hopper  Inflow  Mortiloting 

Water 

8 1094 

38.  6  min,  dissolved 

0.0030 

0  009 

0.001 

0.0002 

0,002 

0.001 

0  0015 

0.0002 

Water 

81095 

98i12  min,  dissolved 

0.0030 

0,019 

0.001 

0.0002 

0.002 

0.001 

0.0017 

0,0002 

Water 

81096 

15a  18  min,  dissolved 

0.0030 

0  023 

0.001 

0.0002 

0  002 

0.001 

0  0011 

0.0002 

Water 

61097 

21&24  min,  rtiasok-ert 

0.0030 

0,009 

0.001 

0.0002 

0.002 

0.001 

0  0011 

0.0002 

Water 

81098 

27a30  min,  dissolved 

0,0030 

0  019 

0.001 

0.0002 

0.002 

0.001 

0.0010 

0.0002 

Water 

80867 

3&  6  min,  total 

0,0156 

0  392 

0  040 

0  0206 

1  810 

1080 

17800 

0,0019 

Water 

80868 

9ai2  min.  tntat 

0  0604 

0  844 

0  088 

0  0527 

3  980 

?5?n 

4  4000 

0  0187 

Water 

80869 

15&18  min,  total 

0,06/0 

1.470 

0  140 

U09/4 

C.SSO 

4120 

/  7500 

0,0422 

water 

80870 

2ia24  min.  total 

0  0288 

0  528 

0  056 

0.0376 

2  510 

1,560 

2  6800 

00110 

Water 

60071 

27a30  min,  lota) 

0  1090 

1  990 

0  210 

0  1760 

9  600 

6  900 

17  0000 

0  0576 

Hopper  Overflow  Mnnitorlng 

Watet 

81099 

2&  4  min,  dissolved 

0.0030 

0  009 

0.001 

0.0002 

0.002 

0,001 

0  0012 

0.0002 

Water 

61100 

6a  8  min,  dissolved 

0.0030 

0  009 

0.001 

0,0002 

0.002 

0.001 

0  0010 

0.0002 

Water 

81101 

10&12  min,  dissolved 

0.0030 

ODOB 

0.001 

0.0002 

0.002 

0.001 

0  0011 

0.0002 

Watet 

81102 

14ai6  mm,  dissolved 

0.0030 

0  010 

0.001 

0.0002 

0.002 

0.001 

0  0016 

0.0002 

Water 

81103 

19a20  min,  dissolved 

0.0030 

0  010 

0.001 

0.0002 

0.002 

0.001 

0  0010 

0.0002 

water 

60673 

28.  4  mm.  total 

OOB95 

1  460 

0  146 

0  0061 

6  70Q 

4  410 

7  9500 

0.0354 

Watei 

80874 

6&  8  min,  total 

0  0950 

1  440 

0i4rj 

0  0055 

6  640 

4  309 

7.0000 

0  0261 

Water 

80875 

10ai2  min.  total 

0  0B40 

1.290 

0.130 

0.C899 

6.000 

4  000 

6,0500 

0  0244 

Water 

80676 

14616  min,  total 

0  0905 

1  640 

0160 

0  '  ?6G 

7  550 

5  100 

7,6000 

0  0360 

Watet 

80377 

16&2G  min,  total 

0  0615 

1  600 

0  ICO 

0  ^170 

/.4b0 

4  980 

7  9500 

0  0372 

Site  Watet 

Water 

61657 

Aampic 't  Total 

0  0030 

0010 

0.001 

0.0002 

0  005 

0  005 

0.0040 

0,0002 

Water 

81G58 

Sample  2  Total 

0.0030 

OOOn 

0.001 

0.0002 

0  004 

0  004 

0  0060 

0,0002 

Water 

81659 

Sample  3  Total 

0.0030 

0.002 

0.001 

0.0002 

0  004 

0.001 

0.0010 

0.0002 

Elutriate 

Water 

81663 

Sample  1  Dissolved 

0.0030 

0  011 

0.001 

0.0002 

0,002 

0UU2 

0.0010 

0  0002 

Water 

61664 

Sample  2  Dissolved 

0.0030 

0  010 

0.001 

0.0002 

0.002 

0  002 

0.0010 

0.0002 

Water 

61CC5 

Sample  3  Dissolved 

0.0030 

0  ODD 

0.001 

0.0002 

0.002 

0.003 

0.0010 

0,0002 

Water 

81660 

Sairipte  1  Total 

0.0030 

0  015 

0.001 

0.0002 

0.U24 

0  007 

0  0140 

0.0002 

Water 

81661 

Sample  ?  Total 

0.0030 

0014 

0.001 

0,0002 

0  025 

0,007 

0  0140 

0.0002 

Water 

81662 

Sample  3  Total 

0.0030 

0  014 

com 

0.0002 

on:>4 

0  009 

0  0130 

0.0002 

SAMPLE 

SAMPLE 

DESCRIPTION 

SU 

AS 

DE 

CD 

CR 

CU 

PB 

HG 

TYPE 

ID 

Detection  Limit  (mg/kg) 

0  30 

02 

0  1 

oo?n 

0  ? 

0  1 

10 

0  020 

InSili;  Sediment 

Sediment 

8172S 

Sample  U1 

0,36 

10.3 

0  9 

0  .300 

41  4 

162 

32  1 

0.154 

Sediment 

81730 

Sample  fi2 

0  49 

ID.  7 

09 

0  310 

42  2 

16  6 

34  2 

015? 

Sediment 

61731 

Sample  «3 

037 

10  1 

08 

0  280 

41  0 

10  2 

32  4 

0166 

sa  -  Antirrtony  AS  Arsenic  BE  -  Setyliiurr^  CO 

•  Cadmiun; 

CR  -  ChfOiTiit. 

inn  CU  • 

-  Copoer 

FB  -  lead 

HG  -  Mercury 

BOLD  -  less  than  values 

Values  t>e!ow  less  that 

vatuttb  are  estimated  results  Results  are  less  than  the  reporting  fimi* 
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Metsfine 

Delavraie  River  Water  Arvalysis  (Fine-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

Ni 

SE 

AG 

TL 

ZN 

AL 

BA 

CA 

TYPE 

ID 

DetecHon  Limit  (mg/I) 

0.001 

0.002 

0.001 

0,0020 

0,010 

0.025 

0.002 

0.200 

Plume  Monitoring 

Water 

60976 

Background,  disst^d 

0.001 

0.019 

0.001 

0.0020 

0.053 

9>02$ 

0,223 

70.2 

Wafer 

809^4 

Background,  total 

0.004 

0D2S 

0.001 

0.0020 

Q.071 

2.900 

0.050 

67.4 

Water 

B0977 

010  min,  cverfiow,  dissolved 

0.001 

0,013 

0.001 

9,0020 

0-014 

o.«zs 

0-094 

67.1 

Water 

80978 

10-20  min,  rsverflow.  dissolved 

0.001 

0.013 

0.001 

0.0020 

0.Q13 

.  0.02B 

0  066 

B8  3 

Water 

90S79 

20-30  min,  overflew,  dissolved 

0.001 

0.014 

0.001 

0-0020 

0,013 

0.025 

0.089 

53.1 

60935 

0-10  rnin.  overflow,  total 

0.007 

0.019 

0.001 

0.0020 

0-059 

7  920 

0,061 

566 

Water 

80936 

10-20  min,  overflow,  total 

0.008 

0.023 

0.(X)1 

0.0020 

0.060 

7.64D 

0.065 

67,7 

Water 

60937 

20-30  min,  overflow,  total 

0.004 

0,021 

0001 

0.0020 

0.G36 

5.140 

0.048 

53.8 

Water 

80980 

0-10  min,  non-overftorw,  d^r^ed 

0.001 

0.021 

0.001 

0.0020 

0.QS8 

0.026 

0  245 

70S 

Water 

80981 

10-20  mm,  non-overtlcsv,  dtssoh/ed 

0.001 

0.023 

0.001 

0.0021 

0.046 

0,025 

0.193 

69.6 

Water 

80982 

20*30  mm,  npn-ovedlow,  dissolved 

0.001 

0.021 

0.001 

0.0020 

0-048 

0,02S 

0-207 

70.8 

Water 

80938 

0-10  min,  non  ovetflow,  total 

0,001 

0-027 

0,001 

0.0020 

0,013 

1.800 

0,170 

70.6 

Water 

90939 

10-20  min,  non-ov^dlow,  total 

0,003 

0.027 

0  001 

0.0020 

0  017 

2160 

0  040 

67  6 

Water 

8094Q 

20-30  min,  non-oveiilow,  tctel 

0.003 

0,028 

0.001 

0.0020 

0.010 

1.790 

0.038 

66.1 

Hopper  Inflow  Moriitoring 

Water 

81094 

ii  5  min,  cfeisoivGd 

0.003 

0.01S 

0.001 

0.0020 

0,074 

0.025 

0  435 

82.7 

Water 

61095 

9&12  miri,  drssolved 

0.004 

0.015 

0,002 

0.0020 

0  084 

0.092 

0549 

93.8 

Water 

81096 

15&16  dissolved 

0.005 

0,014 

0.001 

0.0020 

0.075 

0.033 

0.529 

111,0 

Water 

81097 

21824  min,  dissolved 

0.003 

0,014 

0  001 

0.0020 

0057 

0,028 

0.380 

73  4 

81096 

27830  min,  dissolved 

0.005 

0015 

0001 

0.0020 

0.089 

0.Q25 

0  636 

106  0 

80867 

3&  6  min,  total 

0,912 

O.OCQ 

0.004 

0.U110 

5.800 

744.0 

3.000 

178,0 

Water 

80868 

9812  min.  total 

1.950 

0:116 

0.076 

0,0160 

13.300 

1656.0 

6.440 

392.0 

Water 

80869 

1581 8  min,  total 

3  240 

0.180 

0.098 

0.0310 

21  400 

3320-0 

10  200 

6400 

80870 

21824  min,  tc^al 

1,270 

0.004 

0.044 

0,0110 

8,760 

1110.0 

4,200 

241.0 

Water 

80871 

27&30  min,  total 

4.750 

0.255 

0150 

0-0540 

34-800 

54400 

16800 

1000,0 

Hopper  Oveffiow  Monitoring 

Water 

81099 

28  4  min,  dissolved 

0  005 

0.015 

0.0Q1 

0.0020 

0  145 

0.026 

0  607 

117,0 

Water 

81100 

6&  8  min,  dissolved 

0.005 

0,015 

0,001 

0.0020 

0.157 

0.025 

0.713 

121.0 

Water 

81101 

10812  min  dissolved 

0.005 

0.015 

0.001 

0.0020 

0130 

0,02S 

0,748 

112.0 

Water 

81102 

14816  mm,  cSssotved 

0.005 

0.013 

0,001 

0.0020 

0.138 

0.025 

0.743 

119.0 

Water 

81103 

16820  rnin,  dissolved 

0.004 

0.013 

0,002 

0.0026 

0.005 

0.025 

0,551 

116.0 

Water 

80373 

28  4  min,  total 

3,350 

0.010 

0.007 

0.0020 

23.400 

3450,0 

11.000 

590.0 

Water 

80874 

68  8  mif%,  total 

3.310 

0.010 

0  006 

0.QD20 

22  300 

3080.0 

10.700 

615.0 

Water 

80875 

10812  min.  total 

3.030 

0-141 

0.063 

0.D230 

21.200 

2860,0 

10.000 

565. 0 

Water 

80876 

14816  min,  tola! 

3.820 

0.195 

0.114 

0.0340 

2710Q 

3930.0 

1Z800 

745-0 

Water 

80377 

18820  min,  total 

3.760 

0131 

0.078 

0.0360 

26.800 

3740.0 

12.600 

760.0 

Site  water 

Water 

81657 

Sample  1  Total 

0.002 

0026 

0.003 

0-0020 

0.019 

2.330 

0.043 

59.7 

Water 

81558 

Sample  2  Total 

0.003 

0.024 

0.002 

0.0020 

0.019 

2,060 

0,042 

60,7 

Water 

81059 

Sample  3  Total 

0,001 

0.002 

0.002 

0.0020 

0018 

2,340 

0,042 

60.2 

Elutriate 

Water 

81663 

Sample  1  Dissolved 

0.003 

0.028 

0.001 

0-0020 

0073 

0185 

0.280 

65.8 

Water 

81664 

Sample  2  Dissolved 

0.002 

0.024 

0.001 

0.0020 

0  076 

0118 

0.2U9 

67  6 

Water 

81665 

Sample  3  Dissolved 

0  002 

0.021 

0.002 

0.0020 

0.076 

0.105 

0,214 

66,1 

Water 

81660 

Sample  1  Total 

0.011 

0.030 

0  002 

0.0020 

0  075 

12  900 

0.104 

61,3 

Water 

81661 

Sample  2  Total 

0.011 

0.028 

0.002 

0.0020 

0.074 

13.200 

0.107 

62  6 

Water 

81662 

Sample  3  Total 

0012 

0.030 

0.002 

0.0020 

0072 

13.000 

0113 

61.9 

SAMPLE 

SAMPLE 

DESCRiPTION 

NI 

SE 

AG 

TL 

ZN 

AL 

BA 

CA 

TYPE 

ID 

Detection  ijmit  (mg/kg) 

05 

0.20 

0,100 

0,200 

1 

1 

0.1 

20 

insHu  Sediment 

Sediment 

81729 

sample  #1 

21  7 

1.60 

0.700 

0.200 

131 

13300 

51 ,4 

2180 

Sediment 

81730 

Sample  #2 

22  2 

1.60 

0,700 

0.200 

133 

13800 

53,5 

2260 

Sedirnent 

61731 

Sample  #3 

21.5 

1.70 

0.643 

0,200 

130 

13000 

51.7 

2230 

1  Nt  -  Nickel  S£ 

Selenium  AG  -  Silvef  TL  ■ 

-  Thallium  2N  - 

>  Zinc  AL  • 

-  Aluminum 

BA  *  Bsnum 

GA. 

.  Calcium 

1  &0l  D  *  less  than  values 

Values  below  less  than  values  are  estimated  results  Results  are  less  than  me  reporting  hmtt 
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Metsflne 

Delaware  River  Water  Analyste  (Fine-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

CO 

FE 

MG 

MN 

K 

NA 

V 

TYPE 

ID 

Deltjction  Limit  (rrig,^) 

0.002 

0  020 

0.200 

0,001 

0  20 

0,20 

0,002 

Plume  Monitoring 

Water 

80976 

Background,  dissolved 

0.001 

0.020 

180 

0.002 

55  4 

1540 

0  004 

Water 

80934 

Background,  total 

0001 

2  420 

162 

0118 

49  6 

1350 

0  008 

Water 

80577 

0-10  min  ovofflaw,  dissolved 

0.001 

0.020 

121 

0  062 

41  8 

1030 

0  003 

Water 

80978 

10-20  mm,  overflow,  dissolved 

0.001 

0.0?0 

lir-i 

0  027 

41  1 

973 

0  003 

Walet 

90979 

20-30  min,  overflov/,  dissolved 

0.001 

0.020 

112 

0  010 

36  4 

942 

0  003 

Water 

80935 

0-10  min,  overflow,  total 

00C2 

9,710 

120 

0,465 

37  6 

916 

0  020 

Water 

80930 

10-20  min,  overflow,  total 

0  002 

9  260 

121 

0  450 

33  5 

920 

0  020 

Water 

80937 

20-30  nun,  overflow,  total 

0.001 

5,730 

105 

0  27S 

34  0 

857 

0  013 

Water 

80980 

0-1 0  mm,  non-overflow,  dissolved 

0.001 

0  027 

175 

0  011 

57  8 

1570 

0  003 

Water 

80981 

10-20  min,  non-overflow,  dissolved 

0.001 

0.020 

171 

0  011 

50  5 

1020 

0  003 

Water 

80982 

20  30  nun,  non- overflow,  dissotved 

0.001 

0.020 

160 

0  005 

55  7 

1380 

0  002 

Water 

80936 

0-10  min,  non-rwerflow,  total 

0.001 

1  420 

18G 

0  073 

54  0 

1470 

0  005 

Water 

90939 

10-20  mm,  non-overflow,  total 

0.001 

1.82U 

175 

0  098 

53  8 

1370 

000/ 

Water 

80940 

20  30  rnin,  non  oveffluw,  total 

0.001 

1  140 

109 

0  051 

48  8 

1280 

0  006 

Hopper  Inflow  Monitoring 

Water 

81094 

3Si  6  mm,  dissnived 

0  002 

0  026 

150 

7  500 

45  1 

1240 

0.001 

Water 

81095 

9&12  mm.  dissolved 

0  004 

C850 

144 

9.200 

38  9 

1030 

0.001 

Water 

81056 

I5&1&rnin,  dissolved 

0,006 

10,200 

148 

1 1  200 

36  1 

1030 

0  001 

Water 

81C97 

218.24  min,  dissolved 

0  004 

0  467 

123 

3  840 

400 

1050 

0.001 

Watei 

81096 

27&30  mm.  dissolved 

O.OOG 

n.eoD 

127 

6  920 

33,0 

940 

0  002 

Water 

80867 

3&  6  min,  total 

0  480 

1.1800 

370 

58  0 

160  0 

1070 

1  800 

water 

80868 

98<12  mm.  total 

1  030 

2,860  0 

725 

132  0 

280  0 

1104 

3  050 

Water 

8086G 

1O&10  min,  total 

1.700 

5.130  0 

11G0 

244  0 

461,0 

1000 

6,650 

Water 

8087C 

21&24  min,  total 

0  684 

1  630  0 

476 

74  6 

188,0 

1020 

3  130 

Water 

80871 

27830  min.  total 

2,510 

0.20C  0 

183C 

412  0 

700  0 

070 

D.650 

Hopper  Overflow  Monitonng 

Water 

81099 

28.  4  mm,  dissolved 

D004 

2G3G 

161 

9  580 

32  9 

1000 

0.001 

Water 

81  too 

6&  8  min.  dissolved 

0  004 

3  6C0 

103 

9  500 

334 

1030 

0.D01 

Water 

81101 

108.12  min,  dissolved 

0.005 

5D8G 

133 

7  310 

32  3 

955 

0.001 

Water 

81102 

148.1 6  min.  dissolved 

0.006 

10.900 

140 

6  460 

30  0 

932 

0.001 

Water 

81103 

18&20  min.  dissolved 

0  006 

6410 

133 

6  810 

32  5 

895 

0.001 

Water 

8D873 

2&  A  min,  total 

1  760 

4  750  0 

1,040 

225  0 

474.0 

885 

6  650 

Water 

80874 

68.  8  min,  total 

1.740 

2,700  0 

1,060 

224  0 

389  0 

970 

6,600 

Water 

80875 

10&12  min,  total 

1.620 

4  160  0 

960 

197  0 

415  0 

960 

6,900 

Water 

8G876 

14416  mm,  total 

2  030 

5,600  0 

1,205 

265  0 

520  0 

930 

7.400 

Water 

80677 

18&20  min,  total 

1  900 

6,150  0 

1,320 

26  .>-0 

610  0 

900 

7.350 

Site  Water 

Water 

81657 

Sample  1  Tola! 

0.002 

2.420 

130 

0.120 

39  80 

1130 

0  007 

Water 

81658 

.Siimple  2  Total 

0.002 

2  370 

134 

0  121 

36  90 

1140 

0  007 

Water 

81659 

Sarnple  3  Total 

0  002 

2  47  D 

133 

0.119 

38  30 

1130 

O.UOM 

Elutriate 

Water 

81663 

Sample  1  Dis&otved 

0.003 

0G43 

14C 

8  200 

40  40 

1140 

0,006 

Water 

81664 

Sample  2  Dissolved 

0  002 

0C42 

153 

8  100 

40  40 

1180 

0.007 

Water 

8 1665 

Sample  3  Dissolved 

0  002 

0  037 

144 

6  310 

35  40 

1160 

0  007 

Water 

8 1660 

Sample  1  Total 

0.006 

12,5C0 

61 

8  160 

3C,  70 

1060 

01)3? 

Water 

81661 

Snmpio  2  Tot.1t 

0,008 

13.200 

140 

8  360 

37.70 

1060 

0  034 

Water 

81662 

Sample  3  Total 

0  008 

13  OOP 

136 

8  430 

33  DO 

1020 

0  034 

CO 

FE 

MG 

MN 

K 

NA 

V 

•/o  Moisture 

SAMPLE 

SAMPLE 

DESCRIPTION 

TYPE 

ID 

Detection  Limit  (rr.g/kg) 

0  1 

2 

20 

0  1 

20 

20 

0  1 

Insitu  Sediment 

Sedtmeri* 

81725 

Sample 

11  1 

25,3C0 

5  050 

i,oroo 

2,290 

2110 

33  8 

656 

Sedinierit 

81730 

Sample  ^2 

11,2 

26,200 

5,120 

1.130  0 

2,380 

2160 

42  6 

65  6 

Serltmpnt 

81731 

Sample  #3 

11.0 

2C.2C0 

5  070 

1  120  0 

2,350 

2140 

37  1 

65.6 

CO  -  Catalt  FE 

•  iron  MG  •  Magnesium  MN 

■  Maiiyanese 

K  -  Potassium 

NA  . 

•  Sodiurri 

V  •  Vanadium 

SOLD -less  than  values 

Values  beluw  less  that 

values  are  estimated  results  Resufls  are  less  than  the  reporting  limit 
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PAHsfinc 

Delaware  River  Water'  Analysis  (Fw^e-Gwined  SKe) 

SAMPLE 

SAMPLE 

DESCRIPTION 

NAPHTH 

ACENAY 

ACENAP 

aUORE 

PHENAN 

ANTRAC 

FLANTHE 

TYPE 

ID 

Defectiwr  Limit  (mg/l) 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

0-00030 

0  00030 

Flume  Monitoring 

Water 

80997 

Bact^ound,  dissolved 

0.00030 

0.00(»0 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80962 

Bacl^fouhd,  total 

0.00030 

0,00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

60998 

010  min,  ovwftyw,  dtsiSotejjd 

0.00030 

0.00030 

0.00^0 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80999 

10-20  min,  iMtffiRW.  dissolved 

0.00030 

0J)0030 

0.00030 

0.00030 

0.00D3Q 

0.00030 

0.00030 

Water 

81000 

20-30  min.  overfiw,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

O.0W30 

Water 

80963 

0-1C  rr«n,  ovetitow.  total 

0,00050 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0,00030 

Water 

809B4 

10-20  min.  dveiflryw,  total 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80905 

20-30  min,  overflow/totaf 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81001 

0-10  min,  non-overflow,  dissolved 

0.00030 

0.000^ 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81002 

10-20  min,  rton-overttow.  dissolved 

0.00030 

0.00030 

0,00030 

0.00030 

0.00030 

0.00030 

0.00030 

81003 

20-30  min,  non-werftow,  disserved 

0.00t»0 

0.00030 

0.00030 

0,00030 

0.00030 

0.00030 

0.00030 

Water 

80966 

0-10  min.  non  overitow,  total 

0.00030 

0.00030 

0.00030 

0.00030 

0410030 

0.00030 

0.00030 

Water 

80967 

10-20  mih,  non-dv^rflrw,  total 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80968 

20-30  min,  rton-overftow,  total 

0.00030 

0.00030 

0.00030 

0.00(^ 

0.00030 

0.00030 

0,00030 

Hopper  Inflow  Monitoring 

Water 

81124 

a  6  min,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

81125 

9&12  mm,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.80030 

81126 

15&18  min,  disserved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81127 

21&24  min,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

91128 

27&30  min,  dissolve 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

80915 

3&  6  mm,  total 

0-00043 

0.00030 

0.00030 

0.00014 

0.00054 

Q.00031 

0.00221 

80916 

9&12  min,  totot 

0.00110 

0410030 

0-00029 

0.0005? 

0.00349 

0.00103 

0.00758 

80917 

15&18  mm,  total 

0.00057 

0.00030 

000017 

0.00036 

0.00217 

0,00061 

0  00484 

Water 

80918 

21824  min,  total 

0.00053 

0.00030 

0.00012 

0.00023 

0.00158 

0.00048 

0.0037Q 

Water 

80919 

27830  min,  total 

0.00163 

0.0D015 

0.00047 

0.0008S 

0.00582 

C.E®183 

0  01320 

Hopper  Overilow  Monitoring 

water 

81129 

2&  4  min,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81130 

68i  8  min.  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0,00030 

Water 

81131 

10&12  min.  dtssdMKf 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

$1132 

14816  min,  dissdved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

O.OOQ30 

0.00030 

Water 

81133 

18&20  mm.  dissr^ed 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80921 

28  4  min,  total 

0.00120 

8-00011 

0.00031 

0.00051 

0.00377 

0.00104 

0.00900 

Water 

80922 

68  8  mm.  total 

0,00121 

0  00012 

0.00642 

0.00068 

0.00529 

000311 

0  01260 

Water 

80923 

I0&12mln,  total 

0.00062 

0.00030 

0.00020 

0.00054 

0.00325 

0.00083 

0.00838 

Water 

80924 

14&16  min.  total 

0-00052 

0.00030 

0.0001S 

0.00047 

0.00267 

0.00074 

0,00657 

Water 

80925 

18&20  min.  total 

000257 

0-00023 

0.00073 

0,00124 

000923 

0,00259 

n.02030 

Site  Water 

Water 

61639 

Sample  1  Total 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

0.00030 

0.00030 

Water 

81640 

Semple  2  Total 

0,00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81641 

Samf^e  3  Total 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Elutnate 

Water 

81645 

Samj:^e  1  CHssolwd 

0.00030 

0.00030 

0.00030 

O.00030 

0.00030 

0,00030 

0.00030 

Water 

81646 

Sampie  2  Dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81647 

Sample  3  Dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81642 

Sample  1  Total 

0030030 

0,00030 

0.00030 

0,00030 

0.00030 

O.O0D30 

0  00012 

Water 

81643 

Sample  2  Total 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0-00011 

Water 

81644 

SampleSTtstai 

0.00030 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

0,00010 

SAMPLE 

SAMPLE 

DESCRtPTIOT'i 

NAWTH 

ACENAY 

ACENAP 

FLUORE 

PHENAN 

ANTRAC 

FLANTHE 

TYPE 

10 

Detection  Limit  (mg/kg) 

0.0220 

0.D22 

0,022 

0,022 

00220 

0.0220 

0.022 

insitu  Ssdsnent 

Sedtrnent 

81705 

Sample  #1 

0,0640 

0.022 

0.022 

0.015 

0,0921 

0,0367 

0.188 

Sediment 

81706 

Sample  #2 

0.0591 

0.022 

0.022 

0,014 

0  0800 

0.0303 

0  125 

Sediment 

81707 

Sampie  #3 

0.0581 

0.022 

0.022 

0.015 

D.082B 

0,032? 

0.136 

NAPHTH 

^  Naphthalene  ACENAY  -  Acenaphthylene 

ACENAP - 

-  Acenaphthene 

FLUORE . 

.  Fiuorene 

PHE'NAN  -  Phenanthrene 

ANTRAC 

•  Anthracene  Ft  At'/THE  -  Fluoranthene 

1  BOLD  -  Je*s  than  values 

Values  below  less  than  values  are  esltmated  results.  Results  are  less  tt-tan  the  reporting  limtt 
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PAHsfine 

Delaware  Rrver  Water  Anatysis  {Ftne-Grained  Srte) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PYRENE 

Clir^YSE 

BAANTHR 

BBFIANT 

BKf-LANT 

BAPYRE 

I123PYR 

TYPE 

ID 

Detection  Lfmrt  {mg/t) 

0  00030 

0,00030 

O.OOOOC 

O-COOoO 

U  00000 

0  00030 

0  00030 

Plume  Monitoring 

Water 

e0997 

Background,  dissolved 

0,00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80962 

Background,  total 

0,00030 

0*00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80998 

0*10  mm,  overflow,  dissotved 

0.00030 

0,00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80999 

10  20  min,  overflow,  dissolved 

0*00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

OlOUO 

20*30  min,  overflow  diesotved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

000030 

0,00030 

Water 

80963 

0-1 D  min,  overflow,  total 

0.00030 

0*00030 

0.00030 

0.00030 

0,00030 

0.00030 

0.00030 

Water 

80S64 

10-20  min,  overflow,  lota! 

0.00030 

0*00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80965 

20*30  min,  overflow,  total 

0,00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

810D1 

0  10  min,  non-overflow,  dissolved 

D.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81002 

10*20  min,  non-overflow,  dissolved 

0.00030 

0*00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81003 

20*30  mtn,  nnn-ovwflnw,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Watet 

80S66 

0-10  min,  non-overflow,  total 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80067 

10-20  min,  non-overflow,  total 

0.00030 

0,00030 

0.00030 

0,00030 

0.00030 

0.00030 

0.00030 

Water 

009GO 

20*30  mm,  non-nverffow,  mtn! 

0.00030 

0.00030 

0-00030 

0,00030 

0.00030 

0.00030 

0.00030 

Hopper  inflow  Monitoring 

Water 

8112^ 

38  6  min.  dissolwEid 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81125 

9A12min,  dissolved 

0.00030 

0.00030 

0.00030 

0,00030 

0-00030 

0.90030 

0.00030 

Water 

8112G 

15A18  mtn,  dissolved 

0.00030 

0.00030 

0-00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81127 

21&24  min,  disserved 

0*00030 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

0.00030 

Water 

81126 

27&30  min,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80915 

3&  C  min,  total 

0  00227 

0  00159 

0  00118 

0  0ni77 

n 00120 

0  mom 

0  00.T0f» 

Water 

80916 

9&12  min.  total 

0,00782 

0.00547 

0  00451 

0  00492 

0  00385 

0.00519 

0.00549 

Water 

80017 

15818  min,  total 

0.00465 

000341 

0  00276 

0  00371 

0  00227 

0,00360 

0.00438 

Water 

80S  18 

21A24  min,  total 

0  00364 

0  00256 

0  002Q4 

0  00236 

0  00183 

0  00246 

0,00255 

Water 

80919 

27&30  rnin,  total 

0.01400 

0.00948 

0  00841 

000785 

0  00029 

0,00838 

0.00701 

Hopper  Overflow  Monitoring 

Water 

81120 

2&  4  min  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81130 

G&  0  mm,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0,00030 

0,00030 

Water 

81131 

10A12  min,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

Water 

8113? 

14A16  min,  dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

0.00030 

Water 

81133 

18&20  mm.  dissotved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

80921 

2&  4  min,  total 

0.00903 

0  00642 

0  00575 

0.00548 

0.00433 

0  00G14 

0  00542 

Water 

80922 

6&  8  mtn,  total 

0  01270 

0.00907 

0  00868 

0  00823 

0C06 14 

0  00838 

0.00741 

Water 

80923 

10&12  mm.  total 

0.00711 

0  00643 

0  0054a 

0  00653 

0  004,38 

0  00596 

0  00579 

Water 

8092^ 

14&16  min,  total 

0.0OG11 

0.0055G 

0-00472 

0  00555 

0.00437 

0  0001 P 

0  0054/ 

Water 

80925 

18A20  min,  total 

0  02000 

0  01380 

0  01290 

001160 

0.00953 

0  01220 

0  01050 

Sitp  Water 

Water 

81639 

Sample  1  Total 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.0003Q 

Water 

81640 

Sample  2  Total 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

0.00030 

0.00030 

Water 

81641 

Sample  3  Total 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Elutriate 

Water 

81645 

Sample  1  Dissdived 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81C4C 

Sample  2  Dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0-00030 

0.00030 

0.00030 

Water 

81647 

Sample  3  Dissolved 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Water 

81642 

Sample  1  Total 

0  00010 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

0.00030 

Walei 

81643 

Sample  2  Total 

O.OOUIO 

0-00030 

0,00030 

0.00030 

0.00030 

0.0Q03O 

0.00030 

Water 

81644 

Sample  3  Total 

0  oooos 

0.00030 

0.00030 

0.00030 

0.00030 

0,00030 

0.00030 

>SAMPl.E 

SAMPLE 

DESCRIPTION 

PYRENE 

CMRYSE 

BAANTHR 

BBFLANT 

BKFLANT 

BAPYRE 

l123PyR 

TYPE 

ID 

Detection  Limit  (mg/'kg) 

0  022 

0  022 

0  0220 

0  0220 

0  0220 

0  0220 

0.0220 

Insitu  Sediment 

Sedirment 

81705 

Sample  #1 

0  196 

0  145 

0  1290 

0  0871 

0  1090 

0,1120 

0.0699 

Seciirrtent 

81706 

Sample 

0140 

0  107 

0  03C5 

OOT42 

0.0850 

0.0793 

0.0699 

SedifTient 

81707 

Sample 

C  150 

0  1C8 

0  0858 

0  0770 

0  0727 

0  0825 

0,0749 

PYRENE  - 

Pyrene 

CHRYSE  -  Chrysene  BAANTHR 

•  Eten/ota)Anfn! 

scene  BPri  Atrr  -  RenroiblPlMOranthme 

BKFLANT 

Bcnzo(k)Fluoranthene  BAPYRE  -  e«nzo(a)Pyrer»e  i123PYR  *  lndeno{1,2.3-C.D?tVefie 

1  QOLLt  •  less  than  values 

Values  below  less  than  values  are  estimated  resutts  Kesutts  are  if»ss  than  the  reporting  limit 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


PAHeftne 


Dt’teware  Rive?  Water  Analysis  O^lume  Moniloring) 


■SAMPLE 

SAMPLE  DESCRIPTION 

DBAHANT 

8-GHl-PY  2MeNAPH 

2Fi0P-S 

TYPE 

ID 

Detection  Umil  (fagH) 


Plume  Monitoring 


Water 

80997 

B3Ckgroi.ffiO>  rtissoKfled 

Water 

80962 

Bacif^und,  total 

Water 

80998 

0-10  rnin.  overflow,  dtesotved 

Water 

8D999 

10-20  min.  overflow,  dissclved 

Water 

81000 

20*30  min.  overflow,  dtsseived 

Water 

80863 

0'10  rnin,  overflow,  total 

Water 

80964 

10-20  mm.  cjsrerftow,  total 

Water 

80965 

20-30  min,  overflow,  total 

Water 

81001 

0-10  min,  non-overflow,  dissolved 

Water 

81002 

10-20  min.  non-ovetflow,  diasolveril 

Water 

81003 

20*30  min,  non-overflow,  dissolved 

Water 

80966 

0-10  min,  non  overflov/.  total 

Water 

80967 

10-20  min.  non-overflow,  total 

Wat« 

80968 

20*30  min,  non-overficjW,  total 

Water 

81124 

Hopper  Inflow  Monitoring 
38r  6  min.  dissolved 

Water 

81125 

9&12  mirt,  dissolved 

Water 

81126 

15&18  min,  dissoh/ed 

Water 

81127 

21&24  min.  dissolveci 

Water 

81128 

278.30  min,  dissolved 

Water 

80915 

3&  6  min,  total 

Water 

80916 

8&I2  mlO:  total 

water 

80917 

1S&18  min.  total 

Water 

80916 

218(24  min,  total 

Water 

80919 

278(30  min.  total 

Water 

81129 

Hopper  Overflow  Monitoring 
2&  4  min.  dissolved 

Water 

81130 

6&  8  min,  dissolved 

Water 

81131 

108t12  min,  dissolved 

water 

81132 

14Si16  min,  dissolved 

Water 

81133 

188(20  min,  dissolved 

Water 

80921 

2&  4  min,  total 

Water 

80922 

6&  a  min,  total 

Water 

80923 

10&12  min,  total 

Water 

80924 

14&16min.  total 

Water 

80925 

18820  min,  total 

Water 

81639 

Site  Water 

Sample  1  Total 

Water 

81640 

Sample  2  Total 

Water 

81641 

Sample  3  Total 

water 

81645 

Elutriate 

Sample  i  Oissnivert 

Water 

81646 

Sample  2  O.^solved 

Water 

81647 

Sample  3  Dissolved 

Water 

81642 

Sample  1  Total 

Water 

81643 

Sample  2  Total 

water 

81644 

Sample  3  Total 

SAMPLE 

SAMPLE' 

DESCRIPTION 

TYPE 

ID 

Sediment 

81705 

Detection  limit  (mg/kg) 

Ifffiitu  Sediment 
Sampie#l 

Sediment 

81706 

Sample  #2 

Sediment 

81707 

Sample  #3 

0,00030 

0  00030 

0.00030 

0.00030 

0.00030 

0.00030 

56.0% 

0.00080 

0.00030 

0.00030 

73.2% 

0.00030 

0.00030 

0.00030 

647% 

0.00030 

0.00030 

0.00030 

83,0% 

0.QQQ30 

0.00030 

8.00030 

65  1% 

0.00030 

0.00030 

0.00030 

63.2% 

0.00030 

0,00030 

0.00030 

63.4% 

0.00030 

8.00030 

0.00030 

58.7% 

0.00030 

0.00030 

0.00830 

69.4% 

0.00030 

0.00030 

8.00030 

63.4% 

0.00030 

0.00030 

0.00030 

51,0% 

0.00030 

0.00030 

0.00030 

66.5% 

0.00030 

0.00030 

0.00030 

68.1% 

0.00030 

0.00030 

0.00030 

87.1% 

0.00030 

0.00030 

0.00030 

72.4% 

0.00030 

0.00030 

0.00030 

43.8% 

0.00030 

0.00030 

0.00030 

61.7% 

0.00030 

0.00030 

0.00030 

62.9% 

0.00030 

0.00030 

0.00030 

62.0% 

0.00019 

0,00167 

0.00029 

58.2% 

0.00231 

0.00424 

0.00068 

68.6% 

0.00217 

0.00312 

0  00038 

646% 

0,00111 

0.0019? 

0.00035 

67.9% 

0.00169 

0.00629 

0.00116 

67.5% 

0.00030 

0.00030 

0.00030 

62.8% 

O.0Q03O 

0.00030 

0.00030 

76  4% 

0.00030 

0.00030 

0.00030 

47.2% 

0.00030 

0.00030 

0.00030 

70,7% 

0.00030 

0.00030 

0.00030 

46,2% 

0,00153 

0.00460 

0,00073 

69.1% 

0.00204 

0.00607 

a00076 

67.1% 

0.00175 

0.00473 

0,00037 

41  5% 

0.00165 

0,00431 

0.00030 

36.4% 

0.00240 

0.00883 

0.00163 

86.5% 

0.00030 

0,00030 

0.00030 

60.6% 

0.00030 

0.00030 

0.00030 

60.2% 

0.00030 

0.00030 

0.00030 

46,3% 

0.00030 

0.00030 

0.00030 

43  3% 

0.00030 

0.00030 

0.00830 

83.7% 

0.00030 

0.00030 

0.00030 

28.2% 

0.00030 

0.00030 

0.00030 

62.7% 

0.00030 

0.00030 

0.00030 

56  7% 

0.00030 

0.00030 

0.00030 

65.9% 

OBAHANT 

B-GHLPY 

2MeNAPH 

2FIBP-S 

0.022C 

0.0220 

0.0220 

0.0086 

0.0748 

0.0353 

60.3% 

0.0C72 

0  0605 

0.0324 

630% 

0.0087 

0.0847 

0.0342 

61.2% 

DBAMANT  -  Dibert2o{A.H) Anthracene  8-GHi-PV  -« 8enzo{G, H.tJPeryiene  2MfiMAPH  -  2-Meth>/lrvaphthaten8 

2FJBP'S  “  2'Fluorobjphenirf{Sufrogate  (43-1 1 6  W))  PTERP-S  -  p-Terphenyi-DIAtSurfogate  {3rM 4i  VV)) 

BOLD  -  lees  than  values 

Values  below  less  than  values  are  estimated  tesults.  Results  are  less  than  the  reporting  limit 
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PTERP-S 


84,1% 
86  1% 

87.3% 
37.8% 
81 .5% 
79.3% 
85.  S% 
&8.4% 

64,7% 
87.5% 
.88.0% 
91  8% 
86.6% 
90.5% 


65  9% 
SO.7% 
80.2% 
68.0% 
83  8% 
48,6% 
60.4% 
60,7% 
51  -3% 
53.6% 


83.2% 
82  0% 
€5,7% 
71  0% 
66  7% 
58.1% 
62.3% 
59  6% 
61.5% 
61.5% 


61.9% 
62.4% 
66  5% 


67.8% 
561% 
58.3% 
64  0% 
71.0% 
71  2% 


PTERF»-S 


48.6% 

49.1% 

51.1% 


Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Pestftnc 


Detawure  Rivei  Water  Analysis  (Firie-Grained  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Delecliotj  Limit  (mg/t) 

Plume  Monitonnp 

ALC«1N 

0.000028 

A-BHC 

0.000026 

8BHC 

0.000026 

G  9HC 

0.000028 

DBHC 

0,000026 

PPDDD 

0.000055 

Water 

80990 

BackgrounU.  Uiswivecf 

0.000025 

0.00002S 

0.000026 

0.000026 

0.000026 

0.000050 

Water 

80955 

Background,  total 

0.000028 

0.000028 

0.000028 

0.000028 

0000028 

O.OOOOS5 

Water 

80901 

0  10  rnift.  overflow  dissolved 

0.000025 

0.000025 

0.000025 

0.000025 

0.000026 

0.000050 

Water 

80992 

10*20  miri.  rivprflow,  diaaolved 

0.000025 

0.00002S 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

60993 

20-30  min.  overflow  dissolved 

0.00002S 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

80956 

0'10  min.  overflow,  total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

60957 

10-20  miri,  overflew,  lota! 

0.00002S 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

809S8 

20-30  min,  overflow  total 

0.000025 

O.OC002S 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

60994 

0-10  min.  non-overflow^  dhtsorvert 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

80995 

10*20  min,  non-overflow,  dissolved 

0.000026 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

60996 

20-30  mirr.  rron-ovarflow,  dissotvfed 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

80959 

0-10  min  non-overflow,  total 

0.000026 

0.000025 

0.000026 

0.00002S 

0.000025 

0.000050 

Water 

80900 

10-20  mm,  non-overflow,  total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

80961 

20-30  min,  non-ovwrflow.  tola! 

0.000025 

0.000025 

0.000026 

0.000026 

0.000025 

0.000050 

Water 

81114 

Hopper  Inflow  Monitoring 

3A  6  min,  dissolved 

0.000025 

0.000026 

0.000026 

0.000026 

0.000026 

Q.OOOOSO 

Water 

8111S 

9&12  mrn,  dissolved 

0.000025 

0.000026 

0.000026 

0.000026 

0.000026 

0.000062 

Water 

81116 

1581 8  min,  dissolved 

0.000027 

0.000027 

0.000027 

0.000027 

0.000027 

0.000054 

Water 

$1117 

21&24  min.  dissolved 

0.000025 

0.000025 

0.00002S 

0.000025 

0.000025 

0.000060 

Water 

81118 

27&3C  mm,  dissolved 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

80903 

38.  6  min.  total 

0  009016 

0.000025 

0.000025 

0.000025 

0.000025 

0000120 

Water 

80904 

9&12  min  total 

0  000024 

0.000025 

0.000026 

0  000009 

0.000025 

0  000160 

Water 

80905 

15&18  inin.  total 

0.000024 

0.000027 

0.000027 

0.000027 

0.000027 

0  000200 

Water 

80906 

21&24  min,  total 

0  000022 

0.000027 

0.000027 

0  000014 

0.000027 

0.000130 

Water 

80907 

278.30  min.  tntaf 

0  000076 

0.000025 

0.000026 

0.000025 

0.000025 

0  0001.30 

tiopper  Overflow  Mf>n;tonng 


Water 

81119 

2&  4  mtn.  dissolved 

0.000026 

0.000026 

0.000026 

0.000026 

0.000026 

0,000052 

Water 

81120 

6&  8  min,  dissolved 

0.000025 

0.000025 

0.000025 

0.000025 

0.00002S 

0.000050 

Water 

81121 

10&12  mm.  dissolved 

0.000025 

0.000025 

0.00002S 

0.000025 

0.000025 

0.000050 

Water 

81122 

14&16  mm.  dissolved 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

81123 

18&2C  min.  dissolved 

0.000024 

0.000024 

0.000024 

0,000024 

0.000024 

0.000049 

Water 

80909 

28  4  min,  total 

0  000030 

0.000027 

0-000027 

0  000010 

0.000027 

0  000740 

Water 

80910 

6&  8  min.  total 

0  000045 

0.000027 

0.000027 

0.00D027 

0.000027 

0  000300 

Water 

80911 

10812  min  total 

Broken 

Broken 

Broken 

Broken 

Broken 

Broken 

Water 

80912 

14A18  min,  total 

0  000062 

0.000025 

0.000025 

0  000015 

0.000025 

0  000640 

Water 

80913 

18820  niitx  total 

0.000043 

0.000027 

0.000027 

0.000027 

0.000027 

0  000320 

Site  Water 


Water 

81621 

Sample  1  Total 

0.00002S 

0.000026 

0.000025 

0  000017 

0.000026 

0.000050 

Water 

81022 

Sample  2  Total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Water 

81623 

Sample  3  Total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0.000050 

Eiutnate 


Waler 

81627 

Sample  1  Diseotved 

0.000050 

O.OOOOSO 

0,000050 

0.000050 

0.000050 

0.000100 

Water 

81(528 

Sample  2  Dissolved 

0.000060 

Q.OOOOSO 

0.000050 

O.OOOOSO 

0.000050 

0.000100 

Water 

81629 

Sample  3  Dissolved 

0.000050 

O.OOOOSO 

0.000050 

0.000050 

0.000050 

0.000100 

Water 

81624 

Sample  1  Total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

O.OOOOSO 

Water 

81625 

Sample  2  Total 

0.00002S 

0.000026 

0.000025 

0.000026 

0.000025 

D00C016 

Water 

01626 

Sample  3  Total 

0.000025 

0.000025 

0.000025 

0.000025 

0.000025 

0  000016 

SAMPLE 

SAMPLE 

DESCRIPTION 

ALDRIN 

A-BHC 

D-D*  1C 

G-DHC 

D-BHC 

pponn 

Detection  Limit  (mg/Wg) 

0  0018 

0  0018 

0  00096 

0  0018 

0.0018 

0CO19 

Insitu  Sedirnen! 

Sediment 

81711 

Sample 

0.0018 

0.0018 

GOODS  7 

0.0018 

0.0018 

0.0063 

Sediment 

81712 

Sample  #2 

0.0018 

0.0018 

0  00062 

0.0018 

0.0018 

0  0054 

Sediment 

61713 

Sample  #3 

0.0018 

0.0018 

0  00092 

0.0018 

0.0018 

0  0210 

ALORtN  - 

AkJirn 

A-BHC  -  A-BHC  B-BHC  -  B-BHC 

G-BHC  -  G-BHC 

D-BHC- 

•  D-8HC  PPDDD  • 

•  PPDDD 

BOLD  •  lr?ss  than  values 

Values  below  less  than  values  are  estimated  results  Results  are  le^s  than  thr*  reporting  limit 


Pago  1 


A34 


Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


Pestflne 

Delaware  River  Walei'  Analysis  (Firre-Grained  Site) 

SAMPLH 

description 

PPDDE 

PPOOT 

HPTCL 

DIELDRIN 

ENOOl 

ENDOfl 

TYPE 

Oetecttori  Limit 

0.000055 

0,000055 

0.0000280 

0.000055 

0,000028 

0,000055 

Piurne  Monttofmg 

Water 

80990 

0,000050 

0.000050 

0,0000250 

0.800050 

0.000025 

0.000050 

Water 

80965 

Background,  total 

0.000065 

0.Q000SS 

0.0000280 

O.OOOOSS 

0.000028 

0.000055 

60991 

0-10  min.  overflow,  diiis<;^yed 

0.000050 

0.000050 

0.0000250 

8.000050 

0.000025 

0.000050 

Water 

60992 

10‘20  min,  overflew,  dissolved 

0.00006Q 

0.000050 

O.ODD025O 

0.D888S0 

0.000025 

0.000058 

Water 

80993 

20-30  min,  overflow,  dissolved 

0.000060 

0.000850 

0.0080250 

0.000050 

0.000025 

0.000050 

Water 

60956 

0-10  min,  ovettlow,  total 

0.000050 

0.000050 

0.0000250 

0.088050 

0.000025 

0.000060 

Water 

80957 

10-20  min,  overflow,  total 

0.000050 

0.000050 

0,0000260 

0.000058 

0.000025 

O.OOOOSO 

Water 

80958 

20-30  min,  overflow,  total 

0.000050 

0,000050 

0.0000250 

0.080060 

0.000025 

0.000050 

80994 

0-ID  min,  non-overflow,  dtesalveri 

O.OOOOSO 

O.OOOOSO 

0.ODD02S0 

8.008050 

0.000025 

O.O0QO5O 

80995 

10-20  min,  non-<AWfkjw,  dissolved 

0.000050 

0.000050 

0.0000260 

0.000050 

0,000025 

0.000050 

80996 

20-30  min,  rton-ov^lkiw.  dissolved 

0.000050 

0.000050 

0.0800250 

0.000050 

0.000025 

0.000050 

Water 

80959 

0-10  min,  non-owrflow,  total 

O.OOOOSO 

0.000050 

0.0000250 

0.000050 

0,000026 

O.OOOOSO 

80960 

10-20  mtn.  non-ovetflow,  total 

0.000050 

O.OOOOSO 

0,t»00250 

0.086050 

0.0080^ 

0.000058 

Water 

80961 

20-30  min,  rwn-dverftow.  total 

0.000050 

0.000050 

0.0000250 

0.000050 

0.000025 

0,000050 

Hopper  Inflow  Motiitorhg 

81114 

3&  6  min,  d^solved 

0.000060 

0.000050 

0.0000250 

O.OOOOSO 

0,000026 

O.tKJOOSO 

Water 

81115 

9&12  min,  dissolved 

0,000052 

0.000052 

0.0000280 

0.000052 

0,000025 

8.00(KiS2 

81116 

15&18  min.  dissdved 

0.000054 

0.000054 

0.0000270 

04)00054 

0.000027 

0.000054 

Water 

81117 

21&24  min,  dissolved 

0.000050 

0.000050 

0.00002SO 

0.000060 

0.000026 

0.000050 

Water 

81118 

27830  mm.  disscWed 

0.000050 

0.000058 

0.0000250 

0.000050 

0.000025 

8.080850 

80903 

3&  6  rnin,  total 

0,000079 

0,000050 

0.0000250 

0.000050 

0.000025 

0,000050 

80904 

9&12  min.  total 

0.000110 

0.000082 

0,0000130 

0.000050 

0.000029 

0.080050 

80905 

15&18  tnin,  total 

0.000150 

0.000050 

0.0000130 

0.000053 

0.000033 

0.000053 

80906 

21&24  min.  total 

0,000120 

0.000075 

0.000020? 

0.000053 

0.000032 

0.000053 

Water 

80907 

27830  min,  total 

0  000110 

0,000066 

0.0000230 

04)00050 

0.000032 

0.000060 

Water 

81119 

Hopper  Overflow  Monitoring 

28  4  min.  dissolved 

O.OOOOS2 

0.088052 

041000268 

0,000052 

0.000026 

0.000052 

Water 

81120 

68  8  min.  dissolved 

0.000050 

0.000066 

0.0000250 

O.OOOOSO 

0.000025 

0.000050 

Water 

81121 

10812  min,  dissolwid 

O.OOOOSO 

0.000069 

0.0000250 

0.000060 

0.000025 

0,000060 

Water 

81122 

14816  min,  dissrrfved 

0,000050 

0.000065 

0.00002SQ 

O.OOOOSO 

0.000025 

0.000058 

Water 

81123 

18820  mtn,  dissc^d 

0.000049 

0.000043 

0.0000240 

0.000049 

0.000024 

0.000049 

Water 

80909 

28  4  min,  total 

0.000190 

0.000110 

0,0000170 

0.000053 

0.000017 

0.000063 

Water 

80910 

88  8  min,  total 

0  000180 

0.000360 

0.0000270 

0.000053 

0.000060 

0.000053 

Water 

80911 

10&12min.  tcAal 

Broken 

Broken 

Broken 

8rokW5 

Broken 

Broken 

Water 

80912 

14816  min,  total 

0  000470 

0,000340 

0.00002SO 

0.000050 

O.O0QO33 

0.000050 

Water 

80913 

18820  min,  total 

0.000300 

0,000140 

0.0000270 

0.000853 

0,000020 

0.000053 

Site  Water 

Water 

81621 

Sample  1  Total 

0.000050 

0.000850 

0,0000037 

0.000050 

0.800025 

0.000050 

Water 

81622 

Sample  2  Total 

O.O0O050 

O.OOOOSQ 

0.0000340 

0,000050 

0.80002S 

0.000050 

Water 

81623 

Sanrple  3  Total 

0.000050 

0,000050 

0.0000370 

0.000050 

0.080025 

0.000050 

Elutriate 

Water 

81627 

Sample  1  Dissolved 

0,000100 

0.000100 

0:0000170 

0.000100 

0.800050 

0.080100 

Water 

81628 

Sample  2  Dtesoived 

0.000100 

0.000180 

0,0000180 

0.000100 

0.000050 

0.800100 

Water 

81629 

Sample  3  Dissolved 

0.000100 

0,000108 

0  0000290 

0.008100 

8.000050 

0.080100 

Water 

81624 

Sample  1  Total 

0.000050 

0.000060 

0.0000130 

0.000050 

0.00002S 

0.000058 

Water 

81625 

Sample  2  Total 

0.000050 

0.000050 

0,0000350 

0.000050 

0.000025 

O.OOOOSO 

Water 

81026 

3  Total 

0.000050 

O.OOOOSO 

0.0000330 

0.000050 

0.(K>002$ 

O.OOOOSO 

SAMPLE 

SAMPLE 

DESCRIPTION 

PPDDE 

PPDDT 

HPTCt. 

DIELDRIN 

ENDOl 

ENDOll 

Detection  iJrnit  (mg^g) 

0.0019 

0.0019 

0  00096 

0.0036 

000096 

0,0036 

Jnsitu  Sediment 

Sediment 

81711 

Sample  in 

0  0D61 

0,01 2C 

0.00056 

0.0035 

0.0030 

0.0055 

Sediment 

81712 

Sample  U2 

Q.0110 

0.0059 

0  00038 

0,0035 

00030 

0.0035 

Sediment 

81713 

Sample 

0  0075 

0,0120 

0,00051 

0.0035 

0.003U 

0,0038 

PPDDE- 

PPDOE 

PPDDT  -  PPCOT  HPTCL  -  hfeptachlor  DIELDRIN  -  Dieldnn 

ENDO!  -  A-Endosulftin  ENDDIi 

-  B^Endosulfan 

1  801D  -  leas  thar^  values 

Values  below  leas  than  values  are  eatimated  results  Results  are  less  thar>  the  reporting  limit. 
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Pftsrfin*!* 


Delaware  Rf\.^r  Water  Analysis  {Fine  Grained  Site) 


SAMPLE 

TVPC 

DESCRiPTlON 

Deteettof)  Limit  (my/t) 

Plume  Monitenrtg 

ENDOSU 

0.000055 

ENDRIN 

0  000050 

ENDALD 

0  000355 

HPTCl  F 

0  000026 

MFTOXVr.t 

oonn?R 

Ct.ORDANC 

0  onoo?6 

Water 

809S0 

Background,  dissolved 

0.000080 

0.000050 

0.000050 

0.000025 

0.00025 

0.00002S 

water 

80955 

Dflckground,  total 

o.ooooss 

0  000110 

0  000055 

0.000028 

0,00028 

0.000026 

Water 

80991 

0-10  min,  overflow,  dissolved 

0.000050 

o.ooooso 

O.OOOOSO 

0.000025 

0.(K>025 

0.000025 

Water 

80992 

10-20  fhin.  overflow,  dmaotved 

0.0000$0 

0.000050 

0  000050 

0.000026 

0.00025 

0.000025 

Wdter 

80993 

20*30  mill,  overflow,  d)t>t>otved 

0.000050 

o.ooooso 

O.OOOOSO 

0.000026 

0.00036 

0.000026 

Water 

80956 

0-10  mm,  overflow,  total 

0.000060 

0  000110 

0.000050 

0.000025 

0.00025 

0.000025 

Water 

80957 

10-20  min,  overflow,  total 

0.000050 

0  000120 

0.000050 

0.000025 

0.00025 

0,000025 

Watei 

80956 

20-30  min,  overtkw,  total 

o.ooooso 

0  0001 00 

0.000050 

0.000025 

0,00025 

0,000026 

Water 

6099-1 

0-10  min,  non-oveftlov/,  dissotved 

0.000050 

0000050 

0.000050 

0.000025 

0.00025 

0.000025 

Water 

00995 

10*20  min,  nou*overflaw,  dissolved 

0.000050 

0  0001 10 

0.000050 

0,000025 

0,00025 

0.000025 

Water 

80996 

20  30  min,  nort  overtlo*//.  dissolved 

0.000050 

0000110 

0.000060 

0.00002S 

0.00026 

0.000025 

Water 

80959 

0*10  min,  non-overflow,  total 

0.000050 

0  000  ion 

0.000050 

0  000025 

0.00025 

0.00002$ 

Water 

80960 

10-20  min,  non-overflow,  total 

0,000050 

0.000120 

0.000050 

0.000025 

0.00025 

0.000025 

Water 

80961 

20  30  min  non  overflov/.  total 

0.000060 

0  000130 

0.000050 

0.00002S 

0.00025 

0.000026 

Water 

81114 

Hopper  Inflow  Monitoring 

3(J«  6  rr.in,  tlisaoived 

O.OOOOSO 

n  oooofti 

O.OOOOSO 

0.000025 

0.00025 

0.000025 

Vi/aler 

81115 

98.12  min.  dissolved 

0.000052 

0  000061 

0.000052 

0.000026 

0.00026 

0.000026 

Water 

81116 

15&18  min,  dissolved 

0.000054 

0.000060 

0.000064 

0.000027 

0.00027 

0.000027 

Water 

81117 

21824  min.  dissolved 

0.000050 

0  000081 

O.OOOOSO 

0.000025 

0.00025 

0.000026 

Water 

81118 

278.30  min,  dissolved 

0.000050 

0,000069 

0.000050 

0.000025 

0.00025 

0.000025 

Water 

80903 

3&  6  min,  total 

0  000022 

0.000060 

O.OOOOSO 

O.0D0013 

0.00025 

water 

80904 

9812  min,  tots! 

0.000050 

8.000050 

o.ooooso 

0.00002S 

0.0002S 

Water 

B0905 

15&18  min,  total 

0  000047 

0.000053 

0.000053 

0,000027 

0.00027 

Water 

80306 

21&24  min  total 

0  000041 

0.000053 

0.000063 

0.000027 

0.00027 

Water 

80907 

278.30  mm.  total 

0000050 

0.000050 

0.000050 

0.008025 

0.00025 

Water 

61119 

Hopper  Overflow  Monitoring 

2S.  4  min  dissolved 

0.000052 

0  036^95 

0,000052 

0.000026 

0.00026 

0.000026 

Water 

81120 

6&  8  min,  ditssoK-ed 

0.000050 

0  C00079 

0.000060 

0.000025 

0.00026 

0.000026 

Water 

81121 

10812  min,  diasoived 

0.000050 

0  onnofts 

0.000050 

0.000025 

0.00025 

0.000026 

Watei 

81122 

14&16  min,  dissolved 

0.000050 

O.CG0063 

0.000050 

0.000025 

0.00025 

0.000025 

Water 

81123 

18&20  min.  dissolved 

0.000040 

0  00C055 

0.000049 

0.000024 

0.00024 

0.000024 

Water 

80909 

28  4  min,  total 

0.000053 

0.000063 

0.000063 

0  000014 

0.00027 

Water 

80910 

e&  8  min,  total 

0.000053 

0.000053 

0.000053 

0.000027 

0.00027 

Water 

80911 

10^^12  min  total 

Broken 

Broken 

Broken 

Broken 

Broken 

Water 

80912 

14&16  mtn,  Total 

0  000140 

O.OOOOSO 

0.000050 

0  000020 

0.00025 

Water 

80913 

162i20  rnin,  total 

0.000053 

0.000053 

0.000053 

0.000027 

0.00027 

Water 

81621 

Site  Water 

Sample  1  Tfltfl! 

0.000060 

o.ooooso 

0.000060 

0.000026 

0.00025 

Water 

61622 

Sample  2  Total 

O.OOOOSO 

0.000050 

0.000050 

0.000025 

0.00025 

Water 

81623 

Sample  3  Total 

0.000050 

o.ooooso 

0.000050 

0.000026 

0.00026 

Water 

81627 

Elutriate 

Sample  1  Dissolved 

0.000100 

0.000100 

0.000100 

0.000060 

0.00060 

Water 

81620 

Sample  2  Diviolvefi 

0.000100 

0.000100 

0.000100 

0.00(H>S0 

0.00050 

Water 

81629 

Sample  3  Dissolved 

0.000100 

0.000100 

0.000100 

o.ooooso 

0.00050 

Water 

81624 

Sample  1  Total 

0.000060 

0.000060 

0.000050 

0.000025 

0.00025 

water 

01628 

Sample  2  Total 

0.000050 

0.000050 

0.000050 

0.000025 

0.0002S 

Water 

01626 

Sarnplt;  3  Total 

0.000050 

0.000050 

0.000050 

0.000025 

0.00025 

SAMPLE 

SAMPLE 

DESCRIPTION 

ENDOSU 

ENDRfN 

ENDALD 

HPTCL  E 

METOXYCL 

TYT^F 

ID 

Detection  Limit  (mgfkg) 

0,003C 

0CO3C 

D,003G 

0.0018 

0  018 

insitu  Sediment 

Sediment 

81711 

Sample  ff1 

0.0036 

0.0036 

0.0035 

0.0018 

0.018 

Sediment 

01712 

Sample  <12 

0,0019 

0.0036 

0.0036 

0.0018 

0.018 

Sediment 

81713 

Sarnple 

0.0036 

0.0036 

0.0035 

0.0018 

0.010 

ENDOSU  -  tndosultan  sulfate  HNDRiM  ■  Enrfrin  FNDAl  D  •  Fndrin  Aldenyrte  HPTClF  -  HcptacNof  Fpawdo  MFTOX'r'Gi.  -  MethoxycMnr 
CLORDANE  -  ChlorcJaiiB 
BOLD  •  less  than  values 

Values  below  less  than  vnlues  are  esfimateri  restjits  Results  are  less  innn  tne  ret'orting  limr. 
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Peslfim 


Diflaware  Riwer  Water  Anaty»t$  ^Finegrained  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

TOXAPNEN 

TcLXYL-S 

OGLBP 

a-CHLORD 

g-CHLORO 

TYPE 

ID 

Detection  Limit  (mg/l) 

0.00028 

0.000025 

0.00002S 

Plume  Monitoring 

Water 

80990 

Background,  dissolved 

0.00026 

83.00% 

92.00% 

Water 

80955 

Backgroimd  total 

0.0002B 

87.40% 

72.90% 

Water 

80991 

0-10  min.  overflow,  dissolved 

0,00025 

75.70% 

92.20% 

Water 

60992 

10  -20  min,  overflow,  dissolved 

0,00026 

76.10% 

8L70% 

Water 

80993 

20-30  min.  overflow,  dissr^d 

0.0002S 

7320% 

83.20% 

Water 

80956 

0-10  min,  overflow,  totei 

0.00026 

83.60% 

70.90% 

Water 

80957 

10-20  min,  overflow,  trXal 

0.00026 

92.40% 

72.10% 

water 

80958 

20-30  mlH;  overflow,  total 

0.00026 

74.40% 

83.90% 

Water 

80994 

010  min,  non-overflow,  dissolved 

0,00026 

73.30% 

84.10% 

Water 

80935 

10-20  min,  non-overflow,  dissolved 

0.0002S 

79.60% 

87.40% 

Water 

80996 

20-30  min.  non-overflow,  dissolved 

0,00025 

73.40% 

84.10% 

Watei 

80959 

0-10  min,  non-overflow,  total 

0.00026 

82.40% 

75.20% 

Water 

80960 

10-20  min,  non-overflow,  total 

0.00026 

86.80% 

79.50% 

Water 

60981 

20-30  min.  non-overflow,  total 

0.00025 

62.30% 

80,60% 

Hopper  Inflow  Monitonng 

Water 

81114 

3&  6  min,  dissolved 

0.00025 

80.80% 

78.00% 

Water 

81115 

9812  min,  dissolved 

0.00026 

82.20% 

75.20% 

Water 

81110 

15&18  mirr,  dissolved 

0.00027 

82.10% 

73.60% 

Water 

8111? 

21 824  rnin,  dissolved 

0.00025 

95.30% 

85.80% 

Water 

81118 

27&30  min,  dfesoMBd 

0.00025 

91.60% 

80.70% 

Water 

80903 

38  6  min,  total 

0.00026 

3S.80% 

46.20% 

0.000034 

0.000026 

Water 

80904 

8&13  min,  total 

0.00025 

31.64% 

43.66% 

0.000043 

0.000032 

Water 

80905 

16&18  nrfln,  total 

0.00027 

39.39% 

59.50% 

0.000052 

0.000032 

Water 

80906 

21&24  min,  total 

0.00027 

44.21% 

59.72% 

0.000040 

0.000029 

Water 

80907 

27&30  rnin,  total 

0,00025 

44.04% 

41.07% 

0.000043 

0.000025 

Helper  Overflow  Monitonng 

80.40% 

Water 

81119 

2&  4  rNn,  dissolved 

0.00025 

88.10% 

Water 

81120 

68i  8  min,  dissolved 

0.00026 

92.10% 

76.20% 

Water 

61121 

10&12  min,  dissolved 

0.0002s 

91.70% 

81.80% 

Water 

81122 

14&13  min,  dissolved 

0.00025 

73.30% 

66  10% 

Water 

81123 

ie&20  min.  dissohred 

0,00024 

73.50% 

61.10% 

Water 

60909 

2&  4  min,  total 

0.00027 

40.11% 

58.27% 

0.000068 

0,000050 

Water 

80910 

6&  B  min.  total 

0.00027 

47.04% 

64.93% 

0.000069 

0  000048 

Water 

80911 

IO81I2  min,  total 

Broken 

Broken 

Broken 

Broken 

Broken 

Water 

80912 

14&16  min.  total 

0.00025 

48.41% 

7815% 

0.000130 

0,000093 

Water 

80913 

18&20  min,  total 

0d»027 

44.62% 

83.94% 

0.000086 

0.000059 

Site  Water 

Water 

81621 

SamjMe  t  Total 

0,00025 

76.80% 

6876% 

0,000025 

0.000025 

Water 

81622 

Sampis  2  Total 

0,00025 

60.17% 

69.83% 

0.00002s 

0,000025 

Water 

81623 

Sample  3  Totat 

0.00025 

71.76% 

68  80% 

0.0<XK)2S 

0.00002s 

Elutriate 

Water 

81627 

Sarr^le  1  Dissolved 

0,00050 

75  82% 

87  54% 

0.000050 

0.000050 

Water 

81628 

Sample  2  Dissolved 

0.00(»0 

86.13% 

88.79% 

O.OOOOSO 

o.ooooso 

Water 

81629 

Sample  3  Dissolved 

O.OOOSO 

76.31% 

87  53% 

0,000050 

0.000050 

Water 

61624 

Semple  1  Total 

0.0002s 

81  56% 

64.33% 

0.00002S 

0.000025 

Water 

81625 

Sample  2  Total 

0.00025 

60.65% 

65.24% 

O.OOCK)2S 

0,000025 

Water 

81626 

Sample  3  Total 

0.0002s 

87;  50% 

61.90% 

0.00002$ 

0,000025 

SAMPLE 

SAMPLE 

DESCRIPTION 

HDXAPHEN 

TcLXYL-S 

DCLBP 

aXriHLORD 

g-CHLORD 

Detection  Umit  (mg/Kg) 

C.018 

0.00096 

0.9019 

insiitu  Sediment 

Sediment 

81711 

Sample  till 

0.018 

86.90% 

92.01% 

0.0011 

0  003S 

Sediment 

81712 

Sample  ^12 

0.018 

91.01% 

92.77% 

0.0016 

0.0035 

Sediment 

81713 

samplers 

0.018 

84,77% 

102  76% 

0.0011 

0.0038 

TOXAPi«N  -  Toxapnene  TcLXYL-S  -  2  A5.6-Tefrachfofo>rr.-xy)cnc{Sufrogate(60-150  WS))  OCLSP  •  OecachiorobjphenyI(SufTogate  <60-1 60  WS}) 

a-CHtORD  -  a-CHtORDANE  g-CHLORD  -  g-CHLORDANE 

BOLD  ■  less  than  values 

Values  beJow  less  than  values  are  estimated  results.  Results  are  less  than  the  reporting  limit. 


Page  4 


Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


A37 


PCBsftno 


Delaware  River  Water  AnalyuiB  ^Fine-Gfairied  S*le) 


SAMPLE  SAMPLE  DESCRIPTION 


TYPF 

ID 

Detection  LiniH  (mg/!) 

Plume  Monitonng 

Water 

60983 

Background,  dicsolveU 

Water 

80946 

Bnckgmund.  total 

Water 

$0964 

0  10  rnin  ovetflow,  dicsotved 

Water 

80985 

10-20  min,  overflow,  dissolved 

Water 

8098G 

20-30  min,  overflow,  dissolved 

Water 

80949 

0-10  min.  overflow,  total 

Water 

809S0 

10-20  mtn  overflow,  trrtai 

Water 

60951 

20-30  mtn.  overflow,  total 

Water 

00907 

0-10  min,  non-overflow,  dtasrtve 

Watei 

60988 

10-20  min.  non-overflow  dissolve 

Water 

80989 

20'30friirt,  non-overflow,  diSbolve 

Water 

8095? 

0-10  mtn.  non-overflow  total 

Water 

80953 

10-20  mtn,  non-overflow,  total 

Water 

80954 

20  30  min.  non-overflow,  total 

Water 

61104 

Hopper  Inflow  Munilorirtg 
38  6  min.  dissofvod 

Water 

81105 

981 2  min.  dissolved 

Water 

01106 

15&18  rnin,  disBOlved 

Water 

81107 

21 824  rnin,  dissotved 

Water 

81100 

27&30  min,  dissolved 

Water 

80891 

3&  6  rrun,  total 

Water 

8CIS92 

981?  min.  total 

Water 

80893 

158.16  rrtin.  total 

Water 

80894 

21824  min.  total 

Water 

80895 

2/&o0  min,  total 

Water 

81109 

Hopper  Overflow  Monitoring 
2S.  4  mtn.  dissolved 

Water 

81110 

6&  8  mm.  diseotved 

Water 

81111 

10812  min,  dissolved 

Water 

81112 

14816  mm.  dissolved 

Water 

61113 

1 6S.20  min,  dissolved 

Water 

80897 

28  4  min,  total 

Water 

60898 

68.  8  min,  total 

Water 

80899 

10&12  min.  total 

Water 

80900 

14816  mirt,  total 

Water 

80901 

18&20  mtn.  total 

Site  Water 

Water 

81603 

Sample  1  Total 

Water 

81604 

Sample  2  Total 

Water 

81605 

Sample  3  Total 

EMnate 

Water 

81609 

Sample  1  OiBSolvBd 

Water 

81610 

.Sample  2  Dissolved 

Water 

81611 

Sample  3  Dissolved 

Water 

81606 

Sample  1  Tula! 

Water 

81607 

Sample  2  Total 

Water 

61608 

Sample  3  Total 

SAMPLE 

SAMPLE 

DESCRIPTION 

ID 

Deleclton  Limit  (mg/kg) 

Insitu  Sediment 

Sediment 

81717 

Sample  fli 

Sediment 

81716 

Sample  til 

Sediment 

81719 

Sample  #3 

PC8  22 

PCB33 

PCB  37 

0  0000011 

00000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.000001Q 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.0OO0011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

00000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Pce22 

PCD  33 

PCB  37 

0  00077 

0  00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

PCB  42 

PCB  47 

PCB  64 

0.0000011 

0  00000110 

0  0000011 

0.0000010 

0.00000100 

0.0000010 

0.0000011 

0.00000110 

0.0000011 

0.0000010 

0.00000100 

0.0000010 

0.0000011 

0.00000110 

0.0000011 

0.0000010 

0.00000100 

0,0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.000001  DO 

0.0000018 

0.0000010 

0.00000050 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.D000010 

0.00000100 

0.0000010 

0.0000016 

0.00000095 

0.0000011 

OOOOC031 

0  00000180 

0  000009? 

0.0000021 

0.00000055 

0.0000010 

0.0000021 

0.00000250 

0  0000084 

0  OvOODoaa 

0.00000110 

0.0000011 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0  0000046 

0  00000830 

0.0000011 

0.0000011 

0.00000110 

0  0000150 

0.0000011 

0,00000110 

0  0000160 

0  O0DD060 

Q.D0000110 

0  0000200 

0  0000058 

0.00000100 

0  0000190 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0008010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0,0000010 

0,0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.00000057 

0.0000010 

0.0000010 

0  ooooonsi 

0.0000010 

PCD  42 

PCD  47 

PCD  64 

0  OCC77 

0  00077 

0  00077 

0.00077 

0-00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

BOLD  *  less  than  vniries 

Values  below  less  than  values  are  estimated  results.  Results  sre  less  than  the  repniitng  limit 


Pago  1 


PCR74 


0  0000011 


0.0000010 
0  0000011 

O.OOOOdO 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 


O.OOOOdO 
0.0000010 
0.0000010 
0.0000010 
0.0000010 
0.0000013 
0  000004? 
OOOOU071 
0,0000011 
0.0000011 


0.0000010 
0.0000010 
0.0000010 
0.0000010 
0.0000010 
0.0000011 
0  0000061 
0  0000064 

0  oooooao 

O.OOOD074 


0.0000010 

0.0000010 

0.0000010 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 


PCB74 


0  0fiD77 


0.00077 

0.00077 

0.00077 
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PCBsfine 

Delaware  Rtver  Water  Analysis  {E»ne*r3fain«d  Site) 

SAMPLE 

SAMPLE 

description 

pcaeo 

PCS  81 

PCS  84 

PCB  91 

PCB  92 

PCB  95 

PCB  00 

TVPE 

ID 

Detection  Limit  (mgfl) 

0.0000011 

0.0000011 

0.00000110 

0.00000110 

O.OOOOD11 

O.C0000110 

0.00000110 

Plume  Mcmtering 

Watftf 

90903 

Background,  distw^ved 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.00000056 

0.90000109 

Water 

80946 

Bacl^round,  total 

0*0000011 

0,0000011 

0.00000110 

0.00000110 

0,0000011 

0.00600110 

0.00999119 

Water 

80984 

0-10  min.  overflow,  dissr^ved 

O.OOOt»HO 

0.0000010 

0,00000100 

0.00000100 

0,0000010 

0.00000058 

0.00090100 

Water 

80985 

10  20  miJi.  overfiow,  dissolved 

0.0000011 

0,0000011 

0.00000110 

0.00000110 

0,0000011 

0000Q0085 

9.00000110 

Water 

80986 

20-30  min,  overttow,  dissolved 

0,0000010 

0.0000010 

0.00000100 

0,00000100 

0,0000010 

0.00000049 

9.QOOQOlC» 

Water 

90949 

0-10  min,  overflow,  total 

0.0000010 

0.0000010 

0,00000100 

0,00000100 

0.0000010 

0.00000100 

0.00000100 

80930 

10-20  min.  overflow,  total 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.00000100 

0.00000100 

Water 

S0951 

20-30  min,  overflow,  total 

0.0000010 

0.0000010 

0,00000100 

0.00000100 

0.0000010 

0.00090100 

0.00009100 

Water 

80987 

0-10  min,  non-overfkjw,  dissolve 

0.0000010 

0,0000010 

0,00000100 

0,00000100 

0.0000010 

0.00000049 

0.00090100 

Water 

80988 

10-20  min.  non-overflow,  dissolve 

0,0000010 

0,0000010 

0.00000100 

0.00000100 

0.0000010 

0.00000120 

0.00000100 

Water 

80989 

20*30  min,  non-ovftfftaw,  dissolve 

0.0000010 

0,0000010 

0,00000100 

0.00000100 

0.0000019 

O.OOODOD5S 

0.00000100 

80952 

0*10  min,  non-overfkw,  total 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.00000100 

0.90000100 

Water 

80953 

10-20  min,  non-overflow,  total 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.00000100 

0.90000100 

Water 

80954 

20-30  min,  norwjverflow,  total 

0,0000010 

0,0000010 

0,t»>0C»)100 

0,00000109 

0,0000010 

0,00900100 

0.00009109 

Hopper  follow  Mdnitoung 

81104 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.00000084 

0.00000060 

Watiw 

81105 

9812  min.  dissolved 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

0,0000010 

0  00000110 

0,09000100 

Water 

81105 

158.18  min.  dissolved 

0,0000010 

0,0000010 

O.OOWJOIOO 

0,00000190 

9.0000010 

0.00000095 

0.00000100 

81107 

21 824  min,  dissolved 

0,0000010 

0,0000010 

0.00000100 

0,00000100 

0.0000010 

0.00000084 

0.00000045 

Water 

81108 

27&30  min.  dissolved 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

o.oooooto 

0.00000072 

0.00900100 

Water 

80891 

3&  6  min,  total 

0,0000011 

0,0000011 

0,00000110 

0.00000110 

0,0000011 

0.00090110 

0,00009110 

80892 

9&12  mirr.  total 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.90000100 

0.00000100 

Water 

80a93 

15818  ml.n  total 

0.0000010 

0,0000010 

0,00000100 

0,00000100 

0  0000084 

0.00000190 

0.00900100 

80894 

21824  min,  total 

0.0000011 

0.0000011 

0,00000110 

0  0000032D 

0.0000068 

0-00001200 

0.00000730 

Water 

80895 

27&30  min.  total 

0,0000011 

0.0000011 

0,00000110 

0.00000830 

0.0000150 

0.00002400 

0.00001300 

Water 

81109 

Hopper  Overflow  Monitorkts 

28.  4  min.  disstrtved 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

6.0900919 

000000250 

0.09000046 

Water 

81110 

68  8  min  dissolved 

0.0000010 

0,0000010 

0,00000100 

0.00009100 

0.0900010 

O.OOOOC120 

0  00000059 

Water 

81111 

10S.12  min.  dissolved 

0,0000010 

0.0000010 

0.00000100 

0.00000100 

OTKI00010 

0.00000300 

0.00000058 

Water 

81112 

14816  min,  disaotved 

0.0000010 

0.0000010 

0.00000100 

0,00000109 

0.9000010 

0,00000097 

0  00000037 

Water 

81113 

18&20  min,  dissolved 

0,0000010 

0.0000010 

0.00000100 

0.00009109 

9,0000010 

0.00000170 

0.0000006,3 

Water 

80897 

0.0000011 

0.0000011 

0.00000110 

0.00001100 

0.0C00150 

0.00002700 

0.00001500 

Water 

80898 

68,  8  min.  total 

0,0000011 

0.0000011 

0.00000110 

0.00000380 

0.0000180 

0.00002700 

0.00001400 

Water 

80899 

10812  mtn,  total 

0.0000011 

0.0000011 

0.00000110 

000001100 

o.oooo'iea 

0,00003100 

0.00001900 

Water 

80900 

148.16  min,  total 

0.0000011 

0.0000011 

0.00000110 

0.00001400 

0.0000250 

0.00003700 

0-00002100 

Water 

S0901 

18820  min,  total 

0.0000010 

0,0000010 

0.00000100 

0.00001200 

0.0000170 

0.00003300 

0.00001700 

Water 

81603 

Site  Water 

Sample  1  Total 

0.0000010 

0.0000010 

0.(»KK)0100 

0.00000046 

0.0009010 

0.00000093 

9.00090100 

Water 

81604 

Sample  2  Total 

0.0000010 

0,0000010 

0.00000100 

0.00000100 

9,0000010 

0.00000100 

0.00000190 

Water 

81605 

Sample  3  Total 

0,0000010 

0.0000010 

0.00000100 

0,00000046 

0.0900010 

0  00000095 

0.09009100 

rliitriate 

Water 

81609 

Sample  i  Dissolved 

0,0000010 

0.0000010 

0.00000100 

0  00000064 

0.9000010 

0  00090110 

0  00000038 

Water 

81610 

Sample  2  CSssolved 

0.0000010 

0.0000010 

0.00000100 

0.00000068 

0,0000010 

0,0000(3094 

0.0000004? 

Water 

81611 

Sample  3  Dissolved 

0.0000010 

0,0000010 

0.00000091 

0,00000093 

0,9000010 

0.00000057 

0  00000028 

Water 

81606 

Sample  1  Total 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0,00000110 

0.09000100 

Water 

61607 

Sample  2  Total 

0.0000010 

0,0000010 

0.00000100 

9,00000190 

0.0000010 

0.O000C140 

0.00900100 

Water 

81608 

Sample  3  Total 

0,0000010 

0,0000010 

0.00000100 

0,00090100 

0.0000010 

0.00000110 

0.00090100 

SAMPLE 

SAMPt..E 

ID 

DESCRIPTION 

PCB8G 

PCB  61 

PCB  84 

PCB  91 

PCB  92 

PCB  05 

PCB  99 

Detection  Limit  (mg/kg) 

0.00077 

0.QOD77 

0.00077 

0,0007? 

0.00077 

0.00077 

0.00077 

Insitu  Sediment 

Sediment 

81717 

Sample  rfl 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00046 

Sediment 

81718 

Sam{:^etV2 

0,00077 

0.00077 

0.00077 

0.00040 

0.00049 

0.00077 

.0  00071 

Sediment 

81719 

Samplers 

0.00077 

0.00077 

0,00077 

0,00052 

0,00052 

0.00077 

0.000/  4 

1  BOLD  -  less  than  values 

Values  betaw  tess  than  values  are  estimated  results.  Results  are  l^s  than  the  reporting  limit. 
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PCBsflr.o 

Delaware  River  Water  Arialyi;;6  (Pine-Grained  Site) 

sample 

SAMPLE 

DESCRIPTION 

PCB110 

PCB11S 

PCB  120 

PCB  123 

PCB  126 

PCB  127 

PCB  132 

TYPE 

ID 

Detection  Lirnit  {rng/l} 

0  00000110 

0  0000011 

0  0000011 

0OGO0011 

0.0000011 

0.0000011 

0.0000011 

Plume  Monrtoring 

Water 

80983 

Sackyfound,  diyeolved 

0  00000052 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80946 

Bnrkgmnnd.  tnta! 

0  00000076 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80984 

0-10  min,  overflow,  dtssotved 

O.0OC0005O 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80985 

10-20  min,  overflow,  dissolved 

0  00000087 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80986 

20-30  rnin,  overflow,  dissolved 

0.000000G5 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

00949 

0-10  min  overflow,  total 

0  00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80960 

10-20  min.  overflow,  total 

0.00000110 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000810 

Water 

80951 

20-30  iTiin.  overflow,  total 

0  00000110 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80987 

0-10  min,  non-overflow  dissolve 

0  00000074 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80988 

10-20  min,  non-overflow,  dissolve 

0  00000066 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

00989 

20-30  min.  non-overflow  dissolve 

0.00000065 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

water 

8005? 

0-10  min.  non-owfflow,  total 

000000095 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

00953 

10-20  min.  non-overflow  total 

0  000*00120 

0  0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

8095^ 

20-30  min,  non-overflow,  lota! 

0.00000073 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Hopper  Inflow  Moniloriny 

Water 

81104 

3&  6  min.  djssotvod 

0  OC000095 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81105 

SSi12  min,  drssotved 

O.OOOCOt'Oy 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81106 

16&18  min,  diBsotved 

000000075 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81107 

21A24  min,  dissolved 

0  00000090 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81108 

27&30  min.  dissolved 

0  O0COO07G 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80891 

3&  6  mrn,  total 

O.OOCOOSSO 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

00892 

9&12  min,  total 

0  00000250 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0  oooooaa 

Water 

80893 

15&16  mm.  total 

0,00001200 

0.00OOO10 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

60894 

21&24  min.  total 

O.O0CO1400 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0  000006G 

Water 

80895 

27&30  min,  total 

0  00002900 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

00000110 

Hopper  Overflow  Monitoring 

Water 

81109 

28  4  mm,  dissolved 

0.00000095 

0  0000010 

00000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81110 

68  3  min.  dissolved 

0  00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81111 

lOAl?  min,  dissolved 

0.00000120 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81112 

14&16  mm.  dissolved 

0  00000095 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81113 

18&20  min,  dissolved 

000-000110 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

60097 

2&  4  min,  total 

0  00003500 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0  0000140 

Water 

80898 

6&  e  min,  total 

00000360D 

0.0000011 

0.0000011 

0.0000011 

0,0000011 

0,0000011 

00000230 

Water 

80899 

10&12  min,  tela! 

0  000041  CO 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0  0000150 

Water 

80900 

14&16  min,  lotel 

0  00004000 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0  0300300 

Water 

80901 

16&20  tnm,  total 

000004100 

0  0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0  0000170 

Site  Water 

Water 

81603 

Sample  1  Toiaf 

0,00000077 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81604 

Sample  2  Total 

0  ooonnoon 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81605 

Sample  3  Total 

0  00000110 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Elutriate 

Water 

81609 

Sample  1  Dissolved 

O.OOOOOOS1 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81610 

Sample  ?  DfssrMved 

o.oooocoee 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

Water 

81G11 

Sample  3  Dtssotved 

0  ooririnr.5" 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81606 

Sample  1  Total 

O.OOOOC120 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81607 

Sample  7  Total 

OO00C0130 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81606 

Sample  3  Total 

0.00000110 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCD  110 

PvCO  119 

PCB  i?n 

lYTR  123 

F»CB  1?f} 

PCB  177 

PCB  13? 

TYPE 

ID 

Detection  Limit  (mg/kg) 

0.00077 

0  00077 

0  00377 

0  03377 

0  00077 

0  00377 

0  00077 

Insitu  Sediment 

Sediment 

8171? 

Sample  ffi 

0  00100 

0.00077 

0.00077 

0  00077 

0.00077 

0.00077 

0.00077 

Sediment 

81718 

Sample  #2 

C  00CC7 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

Sediment 

81719 

Sample  <t3 

0  OQ100 

0.00077 

0.00077 

0.00077 

0,00077 

0.00077 

0.00077 

BOt.D  •  less  than  values 

Values  below  less  than  val'ies  are  estimated  results  Results  are  less  than  the  rcpoftin>3  limit 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


PCDsfine 


Rtver  Water  Analysis  (Fine-Grained  Site) 

SAMPLP 

SAMPt_E 

DESCPfPTlON 

PC8  13S 

PCS  146 

TYPE 

ID 

Detection  l  imit  (mg^) 

ODO0OO11 

O.OOOOD110 

Piume  Monitonng 

water 

60983 

Baftkgmund,  dissotved 

Q.0000D10 

0.00000100 

Water 

80948 

Bact^urtd.  totai 

0.0000011 

0.00000110 

Water 

60984 

Q-IO  min,  overftow.  dissolved 

0.0000010 

0.00000100 

Water 

80985 

10*20  min,  ovetflow,  dissotved 

o.ootmoii 

Q.OOOQQ110 

Water 

80936 

20  30  min,  overflow,  di68t;^ci 

0.0000010 

0.00000100 

Water 

80949 

0*10  min,  overflow,  total 

0.0000010 

0.00000100 

Water 

80950 

10*20  min,  overflew/,  total 

0.0000010 

0.00000064 

Water 

80951 

20 '30  min,  overflow,  totai 

0.0000010 

0,00000057 

Water 

80987 

0-10  min.  ncfMJverflow,  tfissolve 

0.0000010 

0.00000100 

Water 

80986 

10-20  min,  non-overflew,  efisst^ 

0;0000010 

0.00000100 

Water 

80S89 

20-30  min,  noo-overflow,  tflsaolve 

0.0000010 

0.00000100 

Water 

80952 

0-10  min,  non-ov«rflcw,  totai 

OJtOOOOlO 

0  00000140 

Water 

80953 

10  20  min.  non-uvetllow.  totai 

0.0000010 

0.00000100 

Water 

80954 

20-30  min.  non-westiem,  total 

0.ffi»0010 

0.00000100 

Hoppef  Jnftow  Mflnitortng 


Water 

81104 

3&  6  min.  dissolved 

0.0000010 

0.00000100 

Water 

81105 

9&12  min,  dlasoMfti 

0.0000010 

0.00000100 

Water 

81106 

1S&18  min.  dissolved 

0.0000010 

0.00000100 

Water 

81107 

21&24  min,  dissolved 

0.0000010 

0.00000100 

Water 

81108 

27&30  min,  dissulved 

OJJ000010 

0.00000100 

Water 

80891 

3&  6  min,  total 

0.0000011 

0.00000260 

Water 

80892 

9&12  mih.  total 

0.00OM110 

0  00000660 

Water 

80893 

15818  min,  total 

0.0000010 

0.00000460 

Water 

80394 

21&24  min,  total 

0.0000011 

0.00000110 

Water 

80895 

27830  min,  total 

0.0000076 

0.00000110 

Hopper  Overflow  Monitoring 

Water 

81109 

28  A  min,  dissotmi 

0.0000010 

0.00000100 

Water 

81110 

6&  8  min,  dissolved 

0.0000010 

0.00000100 

Water 

81111 

10&12  min,  dfsscrfved 

0.0000010 

0.00000100 

Water 

81112 

14&18  min,  dissotved 

0.0000010 

0.00000100 

Water 

81113 

18820  min,  dissolved 

0.0000010 

0.00000100 

Water 

80897 

28  4  min,  totai 

0,0000088 

0.00000110 

Water 

80898 

68  8  min,  total 

0.0000083 

0.00000110 

water 

80899 

10812  min,  total 

0.0000100 

0.00000110 

Water 

60900 

14810  min,  tc^ai 

0.0000140 

0.00000110 

Water 

8Q9Q1 

168,20  min,  iota! 

0.0000150 

0.00000100 

Site  Water 

water 

81603 

Sample  1  Tots! 

0.0000010 

0.000001 00 

Water 

81604 

Sample  2  Total 

0.0000010 

0.000001 

water 

81605 

Sample  3  Totai 

0.0000010 

0.00000100 

Elutriate 

Water 

81609 

Sample  1  Dissolved 

0.0000010 

0.00000100 

Water 

81510 

samj^e  2  Dissolved 

Q.Q000Q1Q 

0.00000100 

Water 

81611 

Sample  3  Dissolved 

0.0000010 

0.00000100 

Water 

81 606 

Sample  1  Total 

0.0000010 

0.00000100 

Water 

B1C07 

sample  2  Totai 

0.0000010 

0.00000100 

Water 

81608 

Sarrfple  3  Total 

0.0000010 

0.00000100 

SAMPLE 

SAMPLE 

DESO^IPTION 

PCB  135 

PCB  146 

TYPE 

ID 

Detection  Umit  (mg/kg) 

0.00077 

0.00077 

insitLi  Sediment 

Sediment 

81717 

Sample  #1 

0.00077 

0,00077 

Sediment 

81718 

Sample  #2 

0.00077 

0.00077 

Sediment 

81719 

Sample  #3 

0.00077 

0.00077 

BOLD  *  le.ss  than  values 

Values  balcrtf/  »ass  than  values  are  estimated  results.  Results  are  less  than  the  reporting  limit 


PCB  149 

PCB  167 

PCB  158 

PCB  168 

PCB  168 

O.OG000110 

0.0000011 

0.0000011 

0  0000011 

0  00000110 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0,00000100 

0.00(KK)110 

0.0000011 

0.0000011 

0,0000011 

0.00000110 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

Q.(»000110 

0.0000011 

0.0000011 

0.0000011 

0,00000110 

0.00000100 

0,0000010 

0.0000010 

0.0000010 

0.00000100 

0.QOODO1OO 

0.0000010 

0.0000010 

0.0000010 

0,00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0,00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

033000010 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0,0000010 

0,0000010 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0,00000100 

0.0000010 

0.0000010 

0,0000010 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.000Q01Q 

0.0000010 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0,0000010 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.00001100 

0.0000011 

0.0000011 

0.0000811 

0.00000110 

0.00002500 

0.0080010 

0.0000010 

0.0000010 

8.00000100 

0.00001800 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0,00001800 

0.0000011 

0.0000011 

0.0000011 

0.00000110 

0.00003200 

0.0000011 

0.0000011 

0.0000011 

0.00000110 

0.00000100 

0.0000010 

0.8800010 

0.0000010 

8.00000100 

0,00000043 

0.0000010 

0.0000018 

0.0000010 

0.00000100 

0.00000054 

0.0000010 

0.0080010 

0.0800010 

0.00000100 

0.00000056 

0.0000010 

0.0000010 

0.0000010 

0.00000180 

0.00000100 

0.0008010 

8.0800010 

0.0000010 

0,00000040 

0,00003800 

0.0000011 

0.0000011 

0.0000011 

0.00000110 

0.00000110 

0.0008011 

0.8008011 

0.0800011 

8.00000110 

0.00000110 

0.0000011 

0.0000011 

8.0000011 

0.00000110 

0.00000110 

0.0008011 

8.0000011 

0.0080011 

0.00000110 

0.00000180 

0,0000010 

0.0000010 

0.0000010 

8.00000100 

0  00000051 
0.00000053 
0,00000055 

8.8800810 

8.0000010 

0.0800010 

0.0800010 

0.0008010 

0.8000010 

0.0000010 

0.0080010 

0.0000810 

0.00000100 

0  00000056 
0.00000043 

0,00000047 

0  0Q000O46 
0.00000044 
O.OOOOQOS1 
0.00000090 
0.00000076 

0.8000010 

0.8888810 

8.0080010 

8.0008010 

0.0000018 

0,0008010 

0.0000810 

0.8000010 

0.8000010 

0.0080010 

8.0000010 

0.0008010 

0.0000010 

0.0080010 

0.0008010 

0.0000010 

0.0000010 

0.0000010 

0.00000140 

0.00000100 

8.00000100 

0.00000100 

0.00000100 

0^)0000100 

PCB  149 

PCB  157 

PCB1S3 

PCB  166 

PCB  168 

0,00077 

0,00077 

0.00077 

0  00077 

0.00077 

0.00120 

0,00120 

0,00100 

0,80077 

0.00077 

0.00677 

0,00077 

0,00077 

0.00077 

0.00077 

0.00077 

0.00077 

8.00077 

0.QQ077 

8.00077 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


PCBsfme 

Delaware  Rrver  Water  Analysis  (Pine  Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  169 

PCB  174 

PCB  177 

PCB  178 

PCB  170 

PCR8 

PCRIfl 

TYPE 

ID 

Detection  Limit  (mg/I) 

0  0000011 

0  00000110 

oooccott 

0  00C001 1 

0  0X0011 

0  0X0311 

0  0000011 

Pluirie  Monitonng 

Water 

805153 

Backgrotind,  dlssotvod 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.000X10 

Water 

80S40 

Background,  total 

0.0000011 

0.00000110 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.000X11 

Water 

80084 

0-10  min,  overflow  dissolved 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.000X10 

Water 

809U& 

10-20  min.  overtlow  dissolved 

0.0000011 

OQ0000110 

0.0000011 

0.0000011 

0.0000011 

0.000X11 

0.0XX11 

Water 

80986 

20-30  ruin,  oveiflow,  disKotvwd 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.X00O10 

0.000X10 

Water 

80949 

0-10  min.  overtlow,  total 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.000X10 

0.000X10 

Water 

80950 

10-20  min.  overftcyw,  total 

0.0000010 

0.000001 

0.0000010 

0.0000010 

0.0000010 

0,000X10 

0.000X10 

Water 

80951 

20-30  min.  overflow,  lota’ 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

O.X0X10 

0.000X10 

Water 

8098? 

0-10  min.  non-overflow,  dissolve 

0.0000010 

0.0OtH>O100 

0.0000010 

0.0000010 

0.0000010 

O.X0X10 

0.000X10 

Water 

80988 

10-20  rrtin,  non-overflow,  dissolve 

0.0000018 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

O.XOX10 

0.000X10 

Water 

80989 

20-30  min,  non  overflow,  dissolve 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

O.X0X10 

0.00X010 

Water 

80952 

0-10  min,  nnn-oveitlow,  total 

0.0000010 

D.00000100 

Q.000001Q 

0.0000010 

0.0000010 

0.000X10 

0.000X10 

Water 

80953 

10-20  nm.  non-overflow,  total 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.X0X10 

0.000X10 

Water 

80554 

20-30  min.  non  overflow  total 

O.OOOOC10 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.X0X10 

0.000X1  K 

Hopper  Inflow  Monitoring 

water 

81104 

38.  6  min,  dissolved 

0.0000010 

0,00000100 

0.0000010 

0.0000010 

0.0000010 

O.X00010 

0.000X10 

Walet 

81105 

9&12  min,  dissolved 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

O.X00010 

0.00X010 

Water 

81106 

15&18  min,  dissolved 

0.0(K)0010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0XX10 

0.000X10 

Water 

81107 

21ti24  min,  dissolved 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0X0010 

0.000X10 

Water 

81108 

27&30  min,  dissolved 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

O.X0X1O 

0.000X10 

Water 

80891 

3&  6  min,  total 

0.0000011 

0  00000390 

0  0000024 

0.000001 1 

0.0000011 

0.0XX11 

0.000X11 

Water 

80892 

0&12  min,  total 

0.0000010 

0  0X00970 

0  XD0067 

0.0000010 

0.0000010 

0.XX010 

0.0000010 

Water 

80893 

1S&18  mm,  total 

0.0000010 

0  00000620 

O.OOOUU42 

0.0000010 

0.0000010 

0.0X0010 

0.000X10 

Water 

80894 

21&24  min,  total 

0.0000011 

0.00000820 

0  0000023 

0.0000011 

0  0000017 

0.0X0011 

0  0X0051 

Water 

80095 

278c3U  min,  total 

O.OOffltOII 

0  00000110 

0.0000011 

0.0000011 

0  onnnn^o 

0  0330063 

0.000X11 

Hopper  Overflow  Monitoring 

Water 

81109 

2$i  4  mtn,  dissolved 

0.0000010 

0  000DQ04S 

0.0000010 

0.0000010 

0.000X10 

0.0X0010 

0.000X10 

Water 

81110 

6&  8  min.  dissoMid 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

O.X00010 

0.0X0010 

0.000X10 

Water 

81111 

10&12  mtn,  dissolved 

0.0000010 

0.00000100 

0.DQ00010 

0.0000010 

O.X00010 

0.00X010 

0.000X10 

Water 

81112 

148.16  intii,  dissolved 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00X010 

0.00X010 

Water 

81113 

18&20  min,  dissolved 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

O.X00010 

0.0X0010 

0.00X010 

Water 

80057 

2&  4  mm,  total 

0.0000011 

0.00000110 

0.0000011 

0.0000011 

o.xoooli 

0.0X0011 

0.000X11 

Water 

80898 

6&  8  min.  total 

0.0000011 

0  00301700 

0.0000011 

0.0000011 

0.X00011 

0.0X0011 

0.XX011 

Water 

80899 

10&12  min.  total 

0.0000011 

0  00001700 

0.0000011 

0.0000011 

0.X00011 

0  0000140 

0.000X11 

Water 

80900 

14»16  min,  total 

0.0000011 

0.00000110 

0.0000011 

0.0000011 

0.X00011 

0.0X0011 

0.00X011 

Water 

80901 

188.20  rnin.  total 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00X010 

0.00X010 

Site  Water 

Water 

81603 

Sample  1  Torn! 

0.0000010 

0,00000100 

0.0000010 

0.0000010 

0.0000010 

0.0XX10 

0.000X10 

Water 

81004 

Samples  total 

D.0000010 

O.OOOOOItM 

O.D000010 

0  0000010 

0.0000010 

0.000X10 

3.0330010 

Water 

01605 

Sample  3  Total 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.000X10 

0  0000015 

Elutriate 

Water 

81600 

Sample  1  Dissolved 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0,000X10 

0.000X10 

Water 

81610 

Sample  2  Ciisaoivert 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.000X10 

0.000X10 

0.000X10 

Water 

81611 

Sample  3  Dissolved 

0,0000010 

0.00000100 

0.0000010 

0,0000010 

0.0000010 

0.000X10 

0.000X10 

Water 

81606 

Sample  1  Total 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

O.X00010 

0.00X010 

0.000X10 

Water 

81607 

Sample  2  Total 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

O.X0Q010 

0.00X010 

0.000X10 

Water 

81608 

Sample  3  Total 

0.0000010 

0.00000100 

0.0000010 

0.0000010 

0.X00010 

0.0X0010 

0.000X10 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  169 

PC0174 

PCD  177 

PCB  178 

PCB  179 

PCB  8 

PCB  18 

TYPE 

ID 

Detection  Limit  (nr,g/(<gt 

0,  coo  7  7 

0  00077 

0  30077 

0  00077 

0  30377 

0  03377 

0X077 

tnsrtu  Sediment 

Sedirnerrt 

81717 

Sample  f/1 

0.00077 

0-00077 

0.00077 

0,00077 

0.0X77 

0.00077 

0.0X77 

Sediment 

61718 

Sample  S2 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

Sediment 

81719 

Sample  #3 

0,00077 

0.00077 

0.0007? 

0.00077 

O.OOOT7 

0.00077 

0.0X77 

BOLD  -  less  than  values 

Values  below  less  than  values  are  estimated  results.  Results  are  tess  ttvan  the  repririirv)  iimi 
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Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


PCBsfinc 


Delaware  River  Water  Anaiyais  (Fine-Grained  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  2$ 

PCB  31 

TYPE 

ID 

Detection  Limit  (fttg/i) 

0,0000011 

0.0000011 

Plums  Monitoring 

Water 

60983 

Background.  dissotveU 

0.9900010 

0.0000017 

water 

80948 

BaoWgrotjnd;  tr^l 

0.0000011 

0.0009011 

Water 

80984 

Q-10  min,  overffow,  di^lved 

0.0000010 

0.0900010 

Water 

80986 

10^20  min,  o\«fttow,  dissolved 

0.9090011 

0.0000911 

Water 

80986 

20‘30  nvn.  overfiovr,  dissolved 

0.0000019 

0.0000010 

Water 

80949 

0-10  min.  overttow,  total 

0.0990010 

9.0000010 

Water 

80950 

10-20  min,  ovwHow,  total 

0.0000910 

0.0000010 

Water 

60951 

20-30  min.  overflow,  total 

0.0090010 

0.0000019 

Water 

60967 

0-10  min.  rwtvDVfttfiow.  dfesotve 

0.0090010 

0.0000019 

Water 

80988 

10-20  min,  non-overflow,  dissolve 

0.0000910 

0.9090010 

60969 

20-30  TYitn,  noivoverflow.  dissolve 

0.9000010 

0.0000910 

water 

8CS62 

0-10  min,  non-overttow,  total 

0.0000910 

0.9000010 

Water 

80353 

10-20  min,  non-overfiow,  total 

0.0090010 

9.0000010 

Water 

8C954 

20-30  nun,  non-overflrw/,  total 

9,0000010 

0.9000010 

Water 

81104 

Hopper  Inflow  Moiiitorirtg 

38  6  min,  dis.sf)!ved 

0.9000010 

0.9000010 

Water 

81105 

9&12  min,  dissolved 

9.00{H»}10 

0.9000010 

Water 

81106 

15&18  min,  dissolved 

0.9000010 

0,0000029 

Water 

81107 

21&24  min.  dissolved 

9.0D00010 

9.0000010 

Water 

S1108 

27&30  min,  dissolved 

0.0000019 

0.0000010 

Water 

80891 

Z$i  6  min.  total 

0.0000067 

0.0000011 

Water 

00892 

9&12  min,  tota! 

0,0000080 

0.0090010 

Water 

80893 

15S16  mth,  total 

O.Q000080 

9.0000010 

Water 

00894 

21&24  min,  total 

0.0000067 

0.9000011 

Water 

80696 

27S30  min,  total 

0.0000130 

0.0000011 

Water 

81109 

Hopper  Overflow  Monitoring 

2&  4  min.  dissolved 

0.000901 0 

0.0000031 

Water 

81110 

6&  8  irtin,  dissolved 

0.9000010 

0.0090010 

Water 

81111 

10&12  min,  dissQived 

0,0009010 

0,0000038 

Water 

81112 

14&16  min,  dtssolvied 

0,0900010 

0.0000029 

Watw 

81113 

18&20  min.  dissolved 

0.0000910 

0,0000037 

Water 

808S7 

2&  4  min,  total 

0.0001200 

0.0009011 

Water 

80898 

6&  8  min,  total 

9.<»)00011 

0.0090011 

Water 

80899 

10&12min.  tota! 

0,0000130 

0.0009011 

Water 

80900 

14A18  min,  total 

0.0000160 

0.0000011 

Water 

809Q1 

18&20  miri,  total 

0.0000180 

o.&o(maio 

Water 

61603 

Bite  Water 

Sample  1  Total 

0.0000010 

0.0000024 

water 

81804 

Sample  2  Total 

0.0009910 

0.0000022 

Water 

81605 

Sample  3  Tota! 

0.0090019 

0.0000025 

Elutriate 

Water 

61609 

Sample  l  Dissolved 

0,0909010 

ooaomtio 

Water 

81610 

Sample  2  Dissolved 

0,9000010 

0.9000010 

Water 

81611 

Sample  3  Dissolved 

0.0900010 

9.0000010 

Water 

01606 

Sample  1  Total 

0.0000019 

D.DD0U03S 

Water 

81607 

sample  2  Total 

0.9000010 

0.0090010 

Water 

61608 

Sample  3  Total 

0^3000910 

0.0000010 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  28 

PCB  31 

TYPE 

ID 

Detection  Limit  (mg/kg) 

0  00077 

000077 

Insttu  SrKiiment 

Sediment 

81717 

Sample  01 

0.00077 

0.00077 

Sediment 

81716 

Sample  fl2 

0.00077 

0.00077 

Sediment 

81719 

Sample  #3 

0.00077 

0.90077 

PCB  AO 


00000011 


0,0000010 

0,0000011 

0.0000010 

0,0000011 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 


0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000010 

0.0000010 

D.00COO41 

0.0000070 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.000008?^ 

0.0000120 

0.0000140 

0.0000130 


0.0000010 

0.0000010 

0.0000010 


O.CK)OOOlO 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 


PCS  40 


0.00077 


0.00077 

0,00077 

0.00077 


PCB  44 


0.0000011 


0.0000010 

Q.0000Q11 

0.0000010 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0,0000010 

Q.atH}Q010 

0,0000010 


0,0000010 

0.0000010 

0.0000014 

0.0000010 

0.0000010 

0.0000057 

00000150 

OOOOOOS2 

O.OOOOG80 

0.0000170 


D.OQ00010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000160 

0.0000200 

0,0000260 

0.0000300 

0.0000270 


0.0000014 
0,000001  £ 
0  0000014 


0.0000010 

0.0000010 

0.0000010 

o.ooa{H)io 

0.0000010 

D.OOQOQ10 


PCB  44 


0.00077 


0.00077 

0.00077 

0,00077 


PCB  49 


0.00000110 


OjOOOOOIOO 

0.00000110 

0,00000100 

0.00000110 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000085 

0.D00O0044 

0.09000100 

0.00000190 

0.00000100 

0.00000100 


0.00000100 
0.00000100 
0.00000072 
0.00000 ISO 
0.00000046 
0.00000410 
0.00000960 
0,00000630 
0.00000600 
0.00001200 


0,000001 10 
0.00000047 
0.00000077 
ODDOOOD66 
0,00000060 
0.00001400 
0.00001400 
0.0D001600 
0.00002000 
0  00001600 


0.00000065 

0.00009100 

0,00000047 


0.00000109 

9.00000100 

0.00000100 

0.00000300 

000000330 

0.00000290 


PCB  49 


0  00077 


0.00061 
0  00081 
0.00069 


PCB  52 


O.00CXK)110 


0.00000046 

fl.OQOODIIO 

0.00090100 

0.00009110 

0.00900100 

0.00000120 

000000095 

0.00000077 

0.00000100 

0.00000100 

0.00000100 

0.00000097 

O.0OOQQ1OO 

0.00000074 


0.00000083 
0.00000093 
0,00000094 
0,00000080 
0.00000070 
0.00001100 
0.00002500 
0  00001600 
0.00001500 
0  00002600 


0  0000006B 
0.00000082 
0.00000120 
0  00000110 
0.00000140 
0.00003600 
0,00003400 
0.00003700 
0^00004300 
0.00003900 


0.00000032 

0.00000100 

0.00000110 


0.00000100 
0.00000077 
0.00000064 
0  00000150 
0.00000180 
0  00000160 


PCB  52 


0.00077 


0.00260 

000250 

0.00240 


BOI.D  -  than  values 

Values  below  less  than  values  are  estimated  resuits  Results  are  less  than  the  reporting  limit. 
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PCB  60 


O.G0000110 


0.90009190 

0,00000110 

0.00000100 

0.00000110 

9,00000100 

0.99000100 

0.00000199 

0.00000100 

0.90000100 

0.00000190 

0.90000100 

9.00000100 

0.00000100 

9,00000100 


0.90000100 

0.00900100 

0.90000100 

0.00000109 

O.OOQ00100 

0.00000040 

0.00000130 

0.00000076 

0.00000075 

0.00000160 


0.Q9Q9Q19Q 
0.90000100 
9.90990100 
O.QOtWilOO 
0.99000100 
0.00002000 
O.OOOOflISO 
O.ODOO022O 
0.00000270 
0  00DDQ270 


0.00000100 

0.00900100 

0.00000190 


0.00009100 

0.00000100 

0,00000109 

0.00000100 

0.00090100 

0.90000100 


PCB  60 


0.00077 


0.00057 

0.00047 

0.00039 


Appendix  A  Delaware  River  Sediment  and  Water  Quality  Analysis 


A43 


PC8*f»ne 


[>i  warp  Rlvwr  Watfir  Anah/ftfs  fFine-Grainad  Sita) 


SAMPLP 

SAMPI  F 

DFSORIPTION 

PCB  70 

PCB  77 

PCB  82 

rCR  86 

Pen  87 

PCB  97 

PCB  101 

TYPE 

tD 

Detection  I  imit  (mg/1) 

0  00000110 

0  0000011 

0  0000911 

or^onoonn 

0  00000110 

0  00000110 

0  00000110 

Piume  Mofiiloiing 

Water 

Pflfitrnmund,  riiSRotvert 

0  00000040 

0.000001 0 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  00000110 

Water 

8094B 

BackgroufKl,  total 

0,00000110 

0.0000011 

0.0000011 

0.0000005? 

0.00000110 

OOOOOOOC7 

0.00000160 

Water 

80.^84 

0*10  min.  overflnw,  dissotverl 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

O.0OQQQ10O 

0.00000100 

0.00000064 

Water 

80985 

10*20  min,  overflow,  dissotved 

0  00000051 

0.0000011 

0.0000011 

0.00000110 

0.00000110 

0,00000110 

0,00000093 

Water 

80986 

20  30  min,  oveitlow,  diKaotveO 

0  00000044 

0.0000010 

0.0000010 

0.00000100 

0.0000010C 

0.00000100 

0.00000074 

Water 

80940 

0-10  min,  overflow,  total 

0.00000100 

0.0000010 

0.0000010 

0  CC000100 

0.00000100 

0 00090 10D 

0  00000180 

Water 

80950 

10-20  mtn,  overflow,  total 

U  00000048 

0.0000010 

0.0000010 

0,00000063 

0.00000100 

0  OOOOOOC3 

0.00000200 

Water 

8095! 

20  30  mm,  overflow,  total 

0  00000038 

0.0000010 

0.0000010 

C  0D000053 

0.00000100 

0.00000053 

0.00000190 

Water 

80937 

0-10  min,  non-overflow,  dissolve 

0  00000037 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0,00000093 

Water 

80985 

10-20  min,  non-overflow,  dKsotve 

0,00000050 

0.0000010 

0.0000010 

0,00000100 

0.00000100 

0.00000100 

0,00000065 

Water 

80989 

20-30  min,  non-overflow,  disoolvc 

0  00000066 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  0000009) 

Water 

80952 

0-10  min,  non-overflow,  total 

0  00000041 

0.0000010 

0.0000010 

0  00000041 

0.00000100 

0,000190041 

0.00000150 

Water 

80953 

10-20  ruin,  non-overflow,  tola! 

000000038 

0.0000010 

0,0000010 

0  0G000047 

0.00000100 

0  00000047 

0.00000230 

Water 

80954 

20-30  min,  non-overflow,  total 

0  00000038 

0.0000010 

0.0000010 

0  00000043 

0  00000054 

0,00000043 

0.00000190 

Water 

81104 

Hopper  Inflow  Monitoring 

38  C  mm,  dissolved 

0  00000062 

0.0000010 

0.0000010 

0.00000100 

0  00000038 

0.00000100 

0  00000120 

Water 

81105 

9&12  rnin,  dibsoivttd 

0  00000042 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  00000061 

Water 

81106 

15&18  mtn.  dissolved 

0.00000053 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  00000085 

Water 

8110/ 

21&24  mtn,  dissolved 

0  00000059 

0.0000010 

0,0000010 

0.00000100 

0  Dt>090042 

0.00000100 

0  09099120 

Water 

81108 

27&30  min.  dissolved 

0.00000041 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  00000074 

Water 

80891 

38  6  min  total 

0  ODOD042O 

0.0000011 

0.0000014 

0  00000300 

0  00000310 

0.00000300 

0  00000900 

Water 

80892 

9812  min,  total 

0  00000890 

0.0000Q10 

0.0000010 

0  00000690 

0  00000420 

0  00000600 

0  00001900 

Water 

80893 

1581 8  min,  total 

0  00000660 

0.0000010 

0.0000010 

0  00000420 

0.00000290 

0  00000420 

0  00001100 

Water 

80894 

21A24  min.  total 

0  00000640 

0.0000011 

0.0000011 

0  OC000730 

0  00000290 

0,00000730 

000001200 

Water 

80695 

27&30  mm.  total 

0  00001100 

0,0000011 

0 0000011 

0  90900730 

0.00000110 

0  09000739 

0  00002600 

Water 

81109 

Hopper  Ovetflev/  Monitoring 

2&  4  rnin,  dissolved 

000000086 

0.0000010 

0.0000010 

0.00000100 

0,00000064 

0.00000100 

0,00000090 

Water 

S1110 

6A  8  min,  dissolved 

0  00000120 

0.0000010 

0.0000010 

0.00000100 

0  00000058 

0.00000100 

0.00000100 

Water 

81111 

10&12  mm.  dissolved 

0.00000084 

0.0000010 

0.0000010 

0,00000100 

0.99009066 

0.000001 00 

0  99000120 

Water 

81112 

1-1&16  min,  aissolvtid 

0  00000059 

0.0000010 

0.0000010 

0.00000100 

000000036 

0.00000100 

0,00000097 

Water 

81113 

18&29  min,  dissolved 

000000074 

0.0000010 

0.0000010 

0.00000100 

0.00000050 

0.00000100 

000000100 

Water 

80897 

28  4  mtn,  total 

0  00001200 

0.0000011 

0,0000011 

0  00900879 

0.00000110 

9  09999879 

9  09092990 

Water 

80896 

68  6  mtn.  total 

0,00001300 

0.0000011 

0.0000011 

0  00900900 

0.00000110 

0  00000950 

0  00002500 

water 

80899 

10812  min.  total 

0  00001500 

0.0000011 

0.0000011 

0  00000960 

0.00000110 

0  00000960 

0  00003400 

Water 

80900 

14816  mm,  total 

0  00091600 

0.0000011 

0.0000011 

0  90991100 

0  90090980 

0  00001190 

0  00004000 

Water 

80901 

188.20  min,  total 

0  00001600 

0.0000010 

0.0000010 

0  0000-0900 

0.00000100 

0  00000980 

0  00003400 

Site  Water 

Water 

81603 

Sample  i  Total 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0  OC000054 

0.00000100 

0  00000110 

W'alei 

81604 

Sample  2  Total 

0  00000140 

0.0000010 

0.0000010 

0.00000100 

0,00000049 

0.00000100 

0  90999149 

Water 

61605 

Sample  3  Total 

0  00C00130 

0.0000010 

0.0000010 

0.00000100 

0  00000033 

0.00000100 

0  000001 SO 

Elutriale 

Water 

81  GOO 

Sample  1  Dissolved 

0  00000110 

0.0000010 

0.0000010 

0.00000100 

0  00000052 

0.00000100 

0.00000120 

Water 

81G10 

Sample  2  Dissolved 

n  99999160 

0.0Q00Q1Q 

0.0000010 

0.00000100 

0  OOC90063 

0.000001 GO 

0  00000075 

Water 

81611 

Sample  3  Dissolved 

0  00000150 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

9  09000060 

Water 

81606 

Sample  1  Total 

0.00000100 

o.oooooto 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  OGC0OO75 

Water 

8160? 

Sample  2  total 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.000001  DO 

0.00000100 

0C0C00083 

Water 

61608 

Sample  3  Total 

0.00000100 

0.0000010 

0.0000010 

0.00000100 

0.00000100 

0.00000100 

0  09090070 

SAMPLF 

SAMPLE 

0ESCR1PTIOM 

PCB  70 

PCB  ?? 

PCB  82 

PCD  86 

PCD  07 

pen  97 

PCB  101 

TYPE 

ID 

Detection  Limit  (mg/kg) 

oooov? 

a  00077 

0  00077 

0.09977 

0  09977 

0  00077 

0  00077 

Insttu  Sediment 

Seclrinenl 

01717 

Sample  Ui 

0.00210 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0  00100 

$edimeni 

81716 

Sample  ff2 

0.00200 

0.00077 

0.00077 

0.00077 

0.00077 

0,00077 

0.00129 

Sediment 

81719 

Sample 

0  00180 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00100 

BOLD  -  less  than  values 

Values  below  less  tlian  values  are  estimated  results 

Results  are  less  than  the  reportin.n  iimtt 
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PCBsfine 


Delaware  R«ver  Water  Analysis  (F?ne«<3ralned  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  Limit  (mgf/i) 

Plume  Monitor^ 

PCB105 

0.00000110 

PC8114 

0.00000110 

PC811B 

0.0D000110 

PCB121 

0.0000011 

PCS  128 

0.0000011 

PCB13e 

OOOOG011 

PCB  137 

0.0000011 

Water 

00983 

Bac^<9found,  dissolved 

0.00000041 

0.00000100 

0.00000077 

0.0000010 

0.0000010 

0,0000010 

0,0800010 

Water 

0QQ48 

BacKgrourkl.  total 

0.00000110 

0.00000110 

O.O0Q0O11O 

0,0000011 

0,0000011 

0.0000011 

0.8000011 

Water 

00964 

0-10  miUt  overficw,  dissolved 

0.00(^0037 

O.ODDD0066 

0.0D000061 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

00988 

10-20  min,  overflow,  dtssdved 

0,00000110 

0.00000110 

0.00000064 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

Water 

80986 

20-30  min,  overttow,  dtssdved 

0.00000041 

000000060 

000000046 

0,0000010 

0.0000010 

0.0000010 

O.000QQ1O 

Water 

00949 

0-10  rniri,  overflow,  total 

0.00000100 

0.00008100 

0.00008100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

800SG 

10-20  min,  overflow,  total 

0.00000100 

0.00000100 

0.80000100 

0,0000010 

0.0000010 

0.0000010 

8.0000010 

Water 

80951 

20-30  min,  overflow,  total 

0,00000100 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.8000010 

Water 

80937 

0-10  min,  non-overflow,  tflssolve 

0.00000100 

0.00000074 

0.00000050 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

Water 

80968 

10-20  min,  non-overflow,  dissohe 

0.00Q00040 

0.00000100 

O.00DD0O46 

0,0000010 

0.0000010 

0.0000010 

0.0008010 

Water 

80989 

20-30  (THn,  non-overflow,  dis$oh« 

000000039 

0,00000100 

0.00000045 

0,0000010 

0,0000010 

0.0000010 

O.OtKtOOlO 

Watw 

80952 

O-tO  rnin,  nort-overflow,  total 

0.00000100 

O.OOOtMIlOO 

0.00000100 

0,0008010 

0,0000010 

0.0000010 

8.0000018 

Water 

$0953 

10-20  min,  nwvoverflow,  total 

0.00000100 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0,0000010 

0.8000010 

Water 

80964 

20-30  min,  non-overtlow,  total 

0.00000100 

8,000(^100 

O.DDOOOlOO 

0.0000018 

p.OODOOlO 

0.0008010 

0.0000018 

Water 

81104 

Hopper  inflow  Monitoring 

3&  6  min,  dissolved 

0.00000041 

0.88000100 

0.00000054 

0.0800010 

0.0000010 

Q.OQ00010 

0.0000010 

Water 

81105 

9&12  min,  dissofved 

0,00000056 

8.00000100 

0.00000045 

0.0000018 

0.0000010 

0,0000010 

0.0000010 

Water 

81106 

15&10  min,  disserved 

000000035 

0,80000100 

8,00008100 

0.0080010 

0,0000010 

0.000001 0 

0.0000010 

Water 

01107 

21&24  rnin,  dissolve 

0,00000043 

0.000001 80 

0.00GD0060 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

Water 

81108 

27&30  min,  dissolved 

0.00000037 

0.00000100 

0,00000180 

0,0800010 

0,0000010 

0.0000010 

0,0000010 

Water 

80091 

3&  6  min,  total 

8,00000110 

8.00080110 

0.00000750 

0.0000011 

0,0000011 

0.0000811 

0.0008011 

Water 

80692 

9&12  min,  total 

0.00080108 

0.00000180 

0,00008100 

0.0000010 

0.8000010 

0.000001 0 

0.8000010 

Water 

80093 

15&10  min,  total 

0.80080100 

0.00000100 

0,00800100 

0.0000010 

0-0000010 

0.0800010 

8.0000010 

Water 

00894 

21&24  min,  total 

O.OOtKIOIIO 

8,00000110 

0  00000110 

0.0000011 

0.0008011 

0.0000011 

O.(X»O0l1 

Water 

80895 

27&30  min,  total 

0.00000110 

8.00000110 

0.00001900 

0.0000011 

0.0000011 

D.0800011 

0.0000011 

Water 

81109 

Hopper  Ov«»r11ovv  Monitonng 
.2&  4  min.  dissolved 

0.00000047 

0.00000108 

0.00000065 

8.0080010 

0.8000018 

0,0080010 

0.0000010 

Water 

81110 

6&  0  min,  dissolved 

0.00000090 

0.08000100 

0.00000065 

8,0000018 

0.0000810 

0,0000010 

0,0080010 

Water 

01111 

10&12  mff>.  dissolved 

0.D0000097 

8.00000100 

8.00000100 

0.0800010 

0.0000018 

0,0000010 

0.0000010 

Water 

81112 

14816  min,  dissolved 

0-00000036 

0.88000100 

0.00000068 

8.0000010 

0,0000010 

0.0000010 

0,0000010 

Water 

81113 

180«2O  min,  dissolved 

0.00000065 

0.00000180 

0  00000094 

0,0000018 

0,0800010 

0,0000010 

0-0000010 

Water 

60897 

201  4  min,  tcAaf 

8.00000110 

0,00000110 

0.00002400 

0.0008011 

0.0008811 

Q,m)00Q11 

0,0000011 

Water 

80890 

68  ft  min,  total 

0.00080110 

0.00000118 

0.00002300 

0.0000011 

0.8000011 

0.0000011 

0-00<M>011 

Water 

6O0S9 

10&12  min,  total 

0-00000110 

0,08000110 

0  00003000 

0.0008011 

0.0080011 

0,0000011 

0.0000811 

Water 

80900 

14&16  min,  total 

0.08000110 

0.00000110 

0.0000380D 

0,0000011 

0,0080011 

0-0000011 

0.0000011 

Water 

80901 

18&20  min.  total 

8.00000108 

0.80000100 

0.00003200 

0.0000018 

0,0000810 

0,0000190 

0.0000010 

Water  81603 
Water  81604 

Water  81606 

Site  Water 

Sample  1  Total 

Sample  2  Total 

Sample  3  Total 

0.00000043 

0.00000054 

0  00000050 

0  00000140 
0000DD140 
0.00000120 

0.00000096 

0.00000093 

0.0Q00D10C 

0,0000818 

0.0800010 

0.0080010 

0.0000018 

0,0000010 

0,0000010 

0-0000010 

0.0008010 

8.8000010 

0.0000818 

0.0000010 

0.8000018 

Water  81609 

Water  81610 

water  81611 

water  61606 
Water  81607 

Water  81808 

Elutriate 

Sample  1  Drs-solved 

Sample  2  Oissdved 

Samples  Dissolved 

Sample  1  Trifal 

Sample  2  Total 

Sample  3  Total 

O.G0000067 

0.00000054 

0.00000042 

0.00000068 

0.00000071 

0.00000064 

O.D8080100 

0.08008180 

0.00808100 

8,00808100 

0.00008100 

0.00008180 

0.00000058 

0.00000046 

0.00000052 

O.OOODOtaO 

0  00000130 
0.08800108 

0.0080010 

0-0000010 

0.0800010 

0,0000810 

0.0000810 

8,0000010 

0,0000010 

0-0000810 

0.0000010 

0.0000810 

0.8000010 

0-0008010 

0.0000010 
0,0880010 
0.000001 0 
8.0000010 
0.0000010 
0.800001 0 

0.8000010 

0,0000018 

0.0000010 

0,0080010 

0-0000010 

0.0008010 

SAMPLE  SAMPLE 
TYPE  IP 

DESCRIPTION 

PCB  105 

PCB  114 

PCB  118 

PCB  121 

PCB  128 

PCB  136 

PCB 137 

Detection  Limit  (mg/kg) 

0.00077 

0.00077 

0.00077 

0.00077 

0.0007? 

0,00077 

0.00077 

Sediment  81717 
Sediment  81718 
Sediment  01715 

Iftsitu  Sediment 

Sample  ^1 
sample 

Sample  83 

0.80077 

o-ooorr 

0,00077 

8,00077 

0,08077 

0.00077 

0,00098 

0.00110 

0.00100 

0.00077 

0.00077 

0.00077 

0.00077 

0.00(577 

0.00077 

0.00077 

8.00077 

0-00077 

0,00077 

0-00077 

0,00077 

BOLD « less  than  values 

Values  below  less  than  values  are  estimated  ressufts.  Results  are  less  ttran  the  reporting  limit. 
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A45 


PCBsfirie 


Delaware  River  Water  Analysts  (Frne-Qramed  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB  138 

PCB  141 

PCB  151 

PCB  103 

PCB  156 

PCB  167 

TYPc 

fD 

Detection  Limit  {mg/I) 

0  000001 1C 

0.0000011 

0  0000011 

0.0000011 

0  00000110 

0.0000011 

Plume  Monitormq 

Water 

60983 

BacKyround.  UisHolved 

0,00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

60046 

Background,  total 

0.00000045 

0.0000011 

0.0000011 

0.0000011 

0.00000110 

0.0000011 

Water 

80984 

0-10  min,  uveffluw,  dissolved 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0,00000030 

0.0000010 

Water 

809B5 

10-20  min.  overflow,  dissolved 

0.00000110 

0.0000011 

0.0000011 

0.0000011 

0  00000036 

0.0000011 

Vi/ater 

80980 

20*30  min.  overflow,  disscf^/ed 

0,00000100 

O.OOOOdO 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

80949 

0'10  min,  overflow,  tola! 

0  00000077 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

80950 

10-20  min,  overflow,  total 

0  00000066 

0.0000010 

0,0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

60951 

20-30  min,  overflow',  total 

0  00000066 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

60067 

0-10  min,  non-overflow,  dissolve 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

80988 

10*20  min,  non-overflow,  dissolve 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

00989 

20-30  min,  non*ov©rflow,  dissolve 

O.OODO01O0 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0,0000010 

Water 

80952 

0-10  min,  non  overflew,  total 

0  00000061 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

80953 

10-20  min,  non-overflnv/,  foti! 

0  00000057 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

80954 

20-30  tnin,  non-overflow,  total 

0  C00D0045 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

61104 

Hopper  Inflow  Monitoring 

3&  6  min,  dissolved 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

31105 

5612  min,  dissotverl 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

81106 

15&18  ftiin,  dissolved 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

water 

81107 

21&24  min,  dissolved 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

61108 

27&30  min.  tfiR,sr>lved 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

80891 

3&  6  inin.  total 

0.00D01400 

0.0000011 

O.CX)0002/ 

0.0000011 

0.00000110 

0  0000011 

W.atcr 

80802 

68i12  min,  total 

0  00003400 

0.0000010 

0  0000058 

0.0000010 

0.000001  DO 

0.0000010 

Water 

80693 

1S418  min.  tntal 

0  00DD2300 

0,0000010 

0  0000062 

0.0000010 

0.00000100 

0.0000010 

Water 

80894 

21S<24  rvtin,  total 

0  00002400 

0.0000011 

0  0000045 

0.0000011 

0  00000350 

0  0060021 

Water 

8D80.5 

27830  min.  total 

0.00000110 

0.0000011 

0.0000099 

0.0000011 

0.00000110 

0.0000011 

Water 

81109 

Hopper  Overflow  Morittoring 

2&  4  mm.  difjsoivprt 

0.0001W100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

81110 

6&  0  min,  dissolved 

0.00000100 

0,0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

81111 

10d12  min.  dissolved 

0.00000100 

0.0000010 

0.0000010 

0,0000010 

0.00000100 

0.0000010 

Water 

61112 

14816  mtn,  tlis.solved 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

VMer 

81113 

18&20  min.  dissolved 

0,00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

80897 

2&  4  min.  total 

0.00000110 

0.0000010 

0.0000098 

0.0000011 

0.00000110 

0.0000011 

Water 

80696 

68<  8  min,  total 

0.00000110 

0.0000010 

0  CC00094 

0.0000011 

0  C0000760 

0.0000011 

Water 

80899 

10&12  min,  total 

0.00000110 

0.0000010 

0  0000120 

0,0000011 

0  00006790 

0.0000011 

Water 

80900 

14&16  min,  total 

0.00000110 

0.0000010 

0  0000190 

0.0000011 

0.00001200 

0.0000011 

Water 

80901 

18820  mtn,  tnt.it 

0.00000100 

0.0000010 

0  0000110 

0.0000010 

O.00OC0790 

0.0000010 

Water 

81603 

Site  Water 

Sample  1  Total 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0  00000100 

0.0000010 

Water 

81604 

Sample  2  Total 

0.00000100 

0,0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water 

61605 

Sample  3  Total 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.00000100 

0.0000010 

Water  61669 

Water  81610 

Water  81611 

Water  81600 

Water  81607 

Water  61608 

Elutriate 

Sample  1  Dissolved 

Sample  2  Dissolvwd 

Sample  3  Dissolvca 

Sample  1  Total 

Sample  2  Tola! 

Sample.  3  Total 

0.00000100 

0.00000100 

0,00000100 

0.00000100 

0.00000100 

0.00000100 

0.0000010 
0.0000010 
0.0000010 
0.000001  Q 
0,0000010 
0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0OCCD012 

0  0000012 

0  0000013 

0.00000100 

0,00000100 

0.00000100 

0.00000100 

0.00000100 

0.00000100 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

SAMPLE  .SAMPLE 
TYPE  ID 

DESCRIPTION 

PCB  138 

PCB  141 

PCB  151 

PCB  153 

PCB  156 

PCB  107 

Detection  IJmit  (mg/ko) 

0  00077 

0,00077 

0  00077 

0  00077 

0  00677 

0  00077 

Sediment  81717 
Sediment  31710 
Sediment  81719 

tnsitu  Sediment 

Sample  #1 

Sample  #2 

Sample 

0.00077 

0,00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0  00150 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

BOLD  -  less  lhan  valuer 

Values  below  leas  Ihran  values  arc  eatimaled  results  Results  ate  !«t;s  11  lat ;  li  te  report'nci  limit 
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PCB  170 


0  0000011 


0.0000010 

0.0000011 

0.0000010 

0.0000011 

O.QOOQQ1Q 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 


0.0000010 
0.0000010 
0.0000010 
0.0000010 
0.0000010 
0.0000011 
0.0000010 
0.0000010 
0  0000066 
0.0000011 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 


0.0000010 

0.0000010 

0.0000010 


0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 


PCB  170 


0,00077 


0.00077 

0.00077 

0.00077 
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PCBsflne 

Delaware  Rrver  Water  Analysis  (Fine-Grained  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

PCB171 

PCS  180 

PCeiB2 

PCS  183 

PCS  185 

PCS  187 

PCS  189 

TYPE 

ID 

Detection  Limit  (mg4) 

0.0000011 

0,0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0,0000011 

Pteme  Monrtotwg 

Water 

60983 

Background,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

80946 

Background,  total 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0800011 

0.0000011 

0.6000011 

Water 

$0984 

6*10  min,  overflow,  dissolved 

0.0000010 

0.0000010 

0.0000018 

0.0000010 

0,0080010 

0,0000810 

0.0000010 

Water 

8D985 

10-20  min.  overflow,  dissolved 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.6000011 

0.0000611 

80908 

20*30  min,  overflow,  dissolved 

0.0000010 

0.0000010 

0.0000810 

0.0000010 

0.0000016 

0.0000610 

6.0000010 

Water 

60943 

0-10  mm.  overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.6000010 

0.0000816 

Water 

60950 

10-20  min.  overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

6.0000010 

0.0000810 

Watttf 

80961 

20-30  min,  overflow,  total 

O.0QQ0O10 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000016 

8.0068610 

Water 

80987 

0-10  mirr,  non-overflow,  dissolve 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0080010 

0.0600010 

8098ft 

10-20  mif^,  noTh-overfiow,  dissolve 

0.0000010 

0.0000010 

0.0000010 

O.G0Q0Q1O 

0.OQOO010 

0.0060016 

0.8000010 

809B9 

20-30  min,  non-overflow,  dissolve 

0.0000010 

0.0000010 

0.tHKKK}lq 

o,miooQio 

O.tKJOOOlO 

0.0060010 

0.8000010 

Water 

60952 

0*10  min.  non-overflow,  total 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,6000010 

0.0000010 

Water 

80953 

10-20  min,  nnn-nverfiow.  total 

0.0000010 

0.0000010 

0.0000018 

0.0000010 

0.0000010 

0.0800010 

0.0000018 

Water 

80954 

20-30  min.  norr-overflow,  total 

0.0000010 

O.OtKWOlO 

0,0800010 

0.0000010 

0.0000018 

0.0000010 

0.0000010 

Hopper  Inflow  Monitoring 

Water 

81104 

3&  6  min.  dissolved 

0,0000010 

0.0000010 

0.8000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

811DS 

96.12  min,  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

Water 

81106 

15&18  min,  dissolved 

0.0000010 

0.0000010 

0.8000010 

0.0TOQD10 

0.0000010 

0.0000010 

0.0000010 

81107 

21&24  min.  dissolved 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0800010 

Water 

81108 

27830  min.  distsoived 

0.0000010 

0.0000010 

0.0800010 

0.0000010 

0.0000010 

0.0800010 

8.0000010 

60831 

3&  5  min,  total 

0,0008012 

0.0000011 

0.0000011 

0,0089029 

0,0000046 

0.0000092 

0.8080011 

80892 

0.0000034 

0.0000810 

0.0000010 

0.0000068 

0.0000010 

0,0000210 

0.0000010 

Water 

80893 

15&18  min,  total 

0,0000022 

0.0000010 

0.0000010 

O.OOOQ038 

0.0008010 

0.0000140 

0.0006010 

Water 

80894 

21&24  min.  total 

o.traoooii 

0,0000280 

0.0080011 

0.0000011 

0.0000011 

0.0000011 

0.0008011 

Water 

80895 

278i30  min.  total 

0.0000011 

0-0000490 

8,0000011 

0.0000022 

0.0000011 

0.0000011 

0.0800011 

Water 

$1109 

Hopper  Overflow  Monitoring 

2&  4  min.  dissolved 

0.0000010 

0.0008010 

0.0000010 

0.0000010 

0.0000010 

0.0060010 

0.0000010 

Water 

81110 

0&  8  min,  dissolved 

0.0000010 

0,0000810 

0.0080010 

0.8000010 

0.0000010 

OilOOOOlO 

0.008001 0 

Water 

81111 

10&12  min,  dissolved 

0.0000010 

0.0000010 

0.0000010 

8.0000010 

0.0000010 

0.0000010 

8.0000010 

Water 

81112 

14816  min.  dissolved 

O.00QDO1O 

0.0000010 

0.008M10 

0.000001Q 

0.0080010 

0.0000010 

0,0880010 

Water 

81113 

18S.2Q  min,  dissolved 

0.0000016 

0.0000010 

0.0000010 

0.0000010 

Q.0000010 

0.0060010 

0.0000010 

Water 

80897 

2&  4  min.  total 

0.0000011 

0.00005SO 

O.0OD0011 

0.0000011 

O.0OQ0O11 

0.0000011 

0.0008011 

Water 

80S9S 

6&  8  min.  total 

0.0000011 

0.0000011 

0.0000011 

0.0080011 

0.0000011 

0.0000011 

0.0000011 

Water 

80899 

10ai2  min,  total 

0.0000069 

0.mKKM)11 

0.0080011 

0.0000011 

0.0000611 

0,0000011 

0.0080011 

Water 

80900 

14&16  min,  total 

0.0000011 

0.0000011 

0.0000011 

8.0000011 

6,0000011 

0,0000011 

8.0000011 

Water 

60901 

18820  min,  total 

0.0000010 

0.0000010 

0.0008010 

8.0000010 

0.0008010 

0.6000010 

0.0008810 

Site  Water 

Water 

81803 

Sample  l  Total 

0.0000010 

0.0000010 

0.0080010 

0.8000010 

o.oootmio 

o.oooooto 

8.0000010 

Water 

81604 

Sample  2  Total 

0,0000010 

0.0000010 

0.0000010 

0.0800010 

0.0000010 

0.0000010 

0.0000010 

Water 

81605 

Sample  3  Total 

0.0000010 

0.0000010 

0.0008010 

0.0000010 

0.0000810 

0.0000010 

04»00010 

Elutriate 

Water 

81603 

Sample  1  Dissolved 

0.0000010 

0.0000010 

0.0008010 

0.0000010 

0.0080010 

0.0000010 

8.0000010 

Water 

81610 

Sample  2  DissoK'ed 

0.0000010 

0.0000010 

o.oootraio 

0.0880010 

0.0600810 

0,0000016 

0.0008810 

Water 

81611 

SamplB  3  Dissolwd 

0.0000010 

0.0000010 

0.0000010 

8.0000010 

0.0008010 

0.0000010 

0,0008010 

Water 

81006 

sarnpie  1  Total 

0.0000010 

0.0000016 

0.0000010 

0.0800010 

O.Q000010 

0,0008010 

0.0080010 

Water 

81607 

Sample  2  Total 

0.0000010 

0.0000018 

O.OCKIOOlO 

8.0000010 

O.QtKKKHO 

0.0060010 

8.0000010 

water 

81608 

Sample  3  Total 

0.0000010 

0.0000016 

0.0000010 

0.0000010 

0.6000010 

0.0000810 

0,0000010 

SAMPLE 

sample 

DESCRIPTION 

PCS  171 

PCS  180 

PCS  182 

PCB183 

PCB 185 

PCB  187 

PCS  189 

TYPE 

IP 

Detection  Limit  (mg/kg) 

0.00077 

0.00077 

0,00077 

0.00077 

0  00077 

0.00077 

0.00077 

Insttu  Sediment 

Sedimerit 

81717 

Sample  #1 

0.00077 

0  00150 

0.00077 

0,00077 

0.00077 

0.00077 

0,00077 

Sedirnent 

81718 

Sample  #2 

0.00077 

0.00140 

0.0007? 

0,00077 

0.00077 

0.00077 

0.00077 

Sedirment 

81719 

Sample  #3 

0.00077 

0  00160 

0,00077 

0.00077 

0.60077 

0  0C100 

0.00077 

1  BOLD  •  iess  than  values 

Values  tselow  less  than  values  are  estimated  resuSis  Results  are  less  than  the  reporting  limit. 
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PCBsfifje 


Delaware  Rrver  Water  Analysis  (Fine-Grair^ecJ  Site) 


SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detectiori  Lirntt  (mgfl) 

Plume  Monitoring 

RCbi  191 

0.0000011 

PCe  194 

0  0000011 

Water 

80983 

Background,  dissolved 

0.0000010 

0.0000010 

Water 

80940 

Background,  total 

0.0000011 

0.0000011 

W4er 

80984 

0-10  min  CA'ertlow,  dissolved 

0.0000010 

0.0000010 

Water 

80985 

10-20  min,  overflow,  dissolved 

0.000001 1 

0.0000011 

Water 

80986 

20-30  mm  overflow,  riift.noN'ed 

0.0000010 

0.0000010 

Water 

80949 

0-10  mm,  overflow,  total 

0.0000010 

0.0000010 

Water 

00950 

10-20  min.  ov'erfow,  total 

0.0000010 

0.0000010 

Water 

80951 

20-30  min.  overflow',  total 

0.0000010 

0.0000010 

Water 

80987 

0  10  mm.  non  overflow,  dissolve 

0.0000010 

0.0000010 

Wafer 

80986 

10-20  min  no.n-overflow,  dissolve 

0.0000010 

0.0000010 

Water 

80989 

20-31)  mm,  non -overflow,  dissolve 

0.0000010 

0.0000010 

Water 

80932 

0-10  rnin.  nori-ovefflow,  total 

0.0000010 

0.0000010 

Wfiter 

B0953 

10-20  min,  non-overtlow,  total 

0.0000010 

0.0000010 

Water 

00954 

20-30  mm,  non-oveitlow,  total 

0,0000010 

0.0000010 

Water 

81104 

Hopper  Inflow  Monrtonng 

3&  6  min  dissolved 

0.0000010 

0.0000010 

Water 

81105 

3&12  min. 

dissolved 

0.0000010 

0.0000010 

Water 

81100 

158.18  mm, 

dissolved 

0.0000010 

0.000001 0 

Water 

61107 

21&24  min. 

d%solv«^ 

0.0000010 

0.0000010 

Water 

81106 

27630  min 

dissolved 

0.0000010 

0.0000010 

Water 

80891 

36  0  mm, 

total 

0.0000011 

0.0000011 

Water 

80892 

9612  rnin, 

total 

0.0000010 

0.0000010 

Water 

8089.3 

15616  min 

total 

0.0000010 

0.0000010 

Water 

80694 

21624  mm. 

total 

0.0000011 

0.0000011 

Water 

80695 

27&30  min. 

total 

0.0000011 

0,0000011 

Water 

81109 

Hopper 
26  4 

Overflow  Monitoring 
min.  dissolved 

0.0000010 

0.0000010 

Water 

81110 

G&  8 

mn,  dissolved 

o.oomtolo 

0.0000010 

Water 

81111 

10612 

mm  dissolved 

0.0000010 

0.0000010 

Water 

81112 

14016 

min,  dissolved 

o.ooocmio 

0.0000010 

Water 

81113 

16620 

min.  dtssoVed 

0,0000010 

0.0000010 

Water 

80857 

2&  4 

min  total 

0.0000011 

0.0000011 

Water 

80896 

60  6 

min  total 

0.0000011 

0.0000011 

Water 

80839 

10012 

min  total 

0.0000011 

0.0000011 

VVater 

80900 

14&16 

mm,  total 

0,0000011 

0.0000011 

Water 

80301 

18020 

min  total 

0.0000010 

0.0000010 

Water 

81603 

Site  Water 

Sample  1  lota! 

0.0000010 

0.OOOO010 

Water 

81604 

Sample  2  Total 

0.0000010 

0.0000010 

water 

81605 

.Sample  3  Total 

0.0000010 

0.0000010 

water 

81609 

Elutriate 

Sample  i  DiRsnlvp.d 

0.0000010 

0.0000010 

Water 

81610 

Sample  2  Dissolved 

0.0000010 

0.0000010 

Water 

81611 

Sample  3  Dissolved 

0.0000010 

0.0000010 

Water 

81606 

Sample  1  Tnfei 

0.0000010 

0.0000010 

Water 

81607 

Sample  2  Total 

0 000001 0 

0.0000010 

Water 

81606 

Sample  3  Total 

0.0000010 

0.0000010 

SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

PCB191 

PCB  154 

Delection  Limit  (mg/kgl 

0  00077 

0  00077 

Sediment 

Sediment 

Sediment 

81717 

81716 

01719 

insitu  Sedimen* 

Sample 

Sample  #2 

Sample  A3 

0.00077 

0.00077 

0  00077 

0.00077 

0.00077 

0.00077 

PCB  155 

PCB19C 

PCB  201 

PCB  203 

PCa205 

0  0000011 

0  0000011 

0  0000011 

0  0000011 

0.Q000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.OOOOOIO 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.OOOOOiO 

0.0000010 

0,0000010 

O.OOOOOiO 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0  0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

O.OOOOOIO 

0.0000010 

O.OOOOOiO 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0  0000090 

0  9000926 

0.0000011 

O.Q000011 

0.0000011 

0  OC0002G 

0  0000065 

0.0000010 

0.0000010 

0.0000010 

0  0000016 

0  0000039 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0  00909,36 

0.0000011 

0.0000011 

aoooooii 

0,0000011 

0  0000060 

0.0000011 

0.0000011 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.000CG41 

0  0000110 

0.0000011 

0.0000011 

0.0000011 

0  OOOOOS i 

0  0000067 

0.0000011 

0.0000011 

0.0000011 

0  0900r»44 

0  00001  no 

0.0000011 

0.0000011 

0.0000011 

0CG00110 

0.0000150 

0.0000011 

0.0000011 

0.0000011 

0.C0CC150 

0  0000097 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

00000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

PCB  195 

PCB  196 

PCB  201 

PCB  203 

PCB  205 

0.CCO77 

0  C0077 

0  00077 

0  00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0.00077 

0  OOG33 

0.00077 

0.00082 

0,00077 

0.00077 

0  90925 

0.00077 

0  00064 

0.00077 

BOLD "  less  t('»an  values 

Values  below  less  than  values  aie  estirnattid  lesults  Rt^sults  are  less  than  the  reporting  lirntt 
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PCBsfme 


Deliware  Wat«fr  An^$^  (Fme^rained  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

PCB205 

TYPE 

ID 

Deteetten  Limit  (mg/l) 

0.0000011 

Plume  Mon'stofing 

Watet 

80983 

Baekgrourtd,  dissdved 

0.0000025 

water 

80948 

Background,  total 

0.0000017 

Water 

80984 

CHO  inirt.  oveftlovy,  dissolved 

0.0000024 

Water 

80085 

10'20  min  overttow,  diSBOivdd 

0.0000027 

Water 

00906 

20'30  min,  overflow,  dissolved 

0.0000026 

Watet 

80049 

0-10  rrtin,  overttow,  total 

0.0000020 

Water 

80950 

10^20  min,  overflow,  total 

0.0000020 

Water 

80951 

20-30  min,  ewerttow,  total 

0.0000020 

Water 

8098T 

0*10  min.  non>afverfiow.  dissolve 

0.0000026 

Water 

80968 

10*21)  min,  non-overfiow,  dtsscive 

0,0000026 

Water 

80989 

20-30  min,  non-oveiflow,  dissotve 

0.0000024 

Water 

80952 

0-10  min,  noft-overfiow,  total 

0.0000016 

Water 

80953 

10-20  mtn.  norvovefflflw.  total 

0  0000017 

Water 

80954 

20-30  rnin,  non-overflow,  total 

0.0000017 

Water 

81104 

Hopper  Inflow  Mcnitoting 

3&  6  min,  dissolved 

0.0000016 

Water 

81105 

9&12  rnin,  dissolved 

0,0000019 

Water 

81106 

15&18  min,  dissolved 

0.0000019 

Water 

81107 

21&24  tnjn,  tSssolved 

00000021 

Water 

81108 

27&30  min,  dissolved 

0.0000017 

Water 

80891 

3&  6  min,  tote! 

0,0000410 

Water 

80892 

9&12  min.  total 

0.0000900 

Water 

80893 

158i18  min.  total 

00000680 

Water 

60894 

21 8«24  min,  total 

0.000046D 

Water 

80B95 

27&3C  mir>,  total 

0,0000520 

Water 

81109 

Hopper  Overflow  Moriitoring 

28  4  min,  dissolved 

0.0000019 

Water 

81110 

6&  8  min,  dissolved 

0,0000016 

Water 

81111 

10&12  min,  disec^d 

0.0000017 

water 

81112 

14&16  min,  dissolved 

0.0000018 

Water 

81113 

1B&20  min.  tfissolved 

0.0000016 

Water 

80897 

2&  A  min>  total 

0.0001700 

Water 

80898 

6&  8  min.  total 

0.0001200 

Water 

80899 

10612  min,  total 

0.0001200 

Water 

80S00 

14&18  min.  total 

0.0001300 

Water 

60901 

18620  min,  total 

0.0001200 

Site  Water 

Water 

81603 

Sample  1  Total 

0.0000020 

Water 

81604 

Sampte  2  Total 

0.0000024 

Water 

81005 

Sample  3  Total 

0.0000022 

Elumate 


Water 

81809 

Sample  1  Dissolved 

0.0000018 

Water 

81610 

2  Oisaoived 

0.0000021 

Water 

81611 

Sample  3  Dissolved 

0.0000021 

water 

81606 

Sample  1  Total 

0.0000052 

Water 

81607 

Sample  2  Total 

0.0000051 

water 

81608 

Sample  3  Trjtai 

0.0000052 

SAMPI.E 

SAMPLE 

OESCRiPTiON 

PCB  206 

TYPE 

ID 

Detection  Limit  (mg/kg) 

0.00077 

Insitu  S0din>er4 

Sediment 

81717 

Sample  #i 

0.00390 

Sediment 

81710 

Sampte  HZ 

0.00120 

Sediment 

81719 

Sample  UZ 

0.0037G 

PCB  207 

PCB  208 

PCB  209 

PCB  66 

0,00000110 

0.00000110 

0.0000011 

000000095 

0.00000130 

106.46% 

6.6800616 

6.00000110 

O.OQQD0O81 

7406% 

6.0000611 

0.00000090 

O.OOOQ0150 

92.43% 

0.0000616 

0.00000110 

0.00000170 

100.50% 

0.0000611 

0  00000110 

0.00000140 

99.7?% 

0,6000010 

0.00000100 

0.00000052 

64.53% 

0.6000010 

0.00000100 

D  OOOOD085 

75,26% 

0.0000610 

0.000001 DO 

0.00000089 

81.36% 

0.0000010 

0.00000095 

0.00000140 

101.88% 

6.0000010 

0  00000074 

0  00000130 

104  87% 

0.0000016 

0.00000071 

0.00000120 

112.74% 

0.6000010 

0.00006160 

0,00000074 

80.06% 

0.6000010 

O.fXH>O01D0 

0.00000075 

88.73% 

0.0000010 

0.00000100 

0.00000063 

87.12% 

6,0000010 

0.00000049 

0.00000077 

90.09% 

0.0000616 

O.OOOOOD5S 

0.00000087 

86.40% 

0,0600010 

0,00000040 

0,00000150 

87,34% 

6.0006010 

0.00000065 

0.00000100 

94.48% 

0.0060010 

0.00000054 

0.00000094 

72  89% 

0.000601 0 

0.00000280 

0.00001700 

97.66% 

0.0600011 

0,00000530 

0.00004100 

58,62% 

0.0000010 

0.00000650 

0,00002500 

10863% 

6.0000010 

0,00000190 

0,00001900 

108  06% 

0,0000011 

000000620 

0,00004000 

124.79% 

0.0000011 

0.C0000037 

0.00000061 

81.94% 

0.0666610 

0.00000160 

0.00000061 

78,71% 

0.6000010 

0.66000100 

0,00000084 

8872% 

6,0000616 

0.00000043 

0.00000036 

8374% 

0.0006010 

C. 00000043 

0.00000077 

80.18% 

6,0000010 

0.00000960 

0,00007400 

220.34% 

0.6000011 

0  00000720 

0.QOQ0S10O 

213.26% 

0.6000611 

0.00000860 

0.00005200 

175;  12% 

0.6000611 

0-OOOQ1000 

0.00005800 

216.74% 

0.0000611 

0.00000840 

0.00005900 

186.63% 

0.6000610 

Q.0000D062 

0.60000106 

0.00006100 

0,00000110 

O.CODOOlOO 

0,00000092 

101.32% 

90.51% 

90  22% 

O.OOIMlOlO 

6.0060010 

0.0600010 

0  00000027 

0  00000029 
O.OGOOOD54 

0  00000050 

6,00000100 

0:00000066 

0  00000058 

Q  00000085 
0.00000078 

0  OC000270 
0,00000270 
OOOOD0280 

86.71% 

96.44% 

101,29% 

91  82% 
90.35% 

88  88% 

0.0600010 

0,0000610 

6.0000610 

0.6000610 

6.0000010 

6,0600010 

PCB  207 

PCB  208 

PCB  209 

PCB  66 

0-00077 

0.00077 

0.00077 

0.00048 

0,00077 

0.00077 

0.00220 

0.00210 

0.00180 

106  21% 
105.19% 

98  01% 

0,00077 

0.00077 

0.00077 

PCB190 


0.0000011 


0.0000010 

0.0000011 

0.0000010 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

04)000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000010 

0.0000010 

0.0000011 

0.0000011 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 


0.0000010 

0.0000010 

0.0000010 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 


PCS  190 


0.00077 


0.00077 

0.00077 

0.00077 


BOLD  ‘  tees  than  values 

Vaities  below  fees  than  values  ate  estimated  results  Results  are  less  than  the  reportioct  iimit. 
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FOB  198 


0.0000011 


0.0000010 

0.0000011 

0.0000010 

0.0000011 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0.0000010 

0,0000010 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.ODQ0010 

0.0000011 

0.0000010 

0.0000010 

O.OOQOtHI 

0.0000011 


o.oooodio 

0.0000010 

0.0000010 

0.0000010 

0,0000010 

0.0000011 

0.0000011 

0.0000011 

0.0000011 

0.0000010 


0.0000010 

0.0000010 

0.0000010 


0.0000010 

0.0000010 

0.0000010 

0.0000010 

O.OQ00010 

0.0000010 


PCB198 


0,00077 


0,00077 

0.00077 

0.00077 
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PCBaftne 

Delaware  River  Water  Analyitis  {Fifre-Grairjed  Site} 

SAMPLE 

TYPP 

SAMPLE 

ID 

DESCRIPTION 

Detection  Lirriit  (fng,4) 

Plume  Monitoring 

PCB  200 

0  000001 1 

Water 

80053 

Background,  dissolved 

0.0000010 

Water 

80948 

Bacl<orounrJ  total 

0.0000011 

Water 

S0984 

0-10  min.  overflow,  dissolvyd 

0.0000010 

water 

8098n 

1C'20  min  overflew,  dissolved 

0.0000011 

Water 

80980 

20'30  mm.  overflow,  dissolved 

O.OOOQOiO 

Water 

809^19 

0  10  min,  overflow,  total 

0.0000010 

Water 

80980 

10-70  mfn,  overflew,  total 

0.0000010 

Water 

80951 

20*30  mrn,  overflow,  total 

0.0000010 

Water 

80987 

0-10  mtr>,  nnn-overflow,  dts.so!vp 

0.0000010 

Water 

80985 

10*20  mii-r,  non-overflow,  dissolve 

0.0000010 

Watet 

80S89 

20-30  rnin,  rion-uverfow.  dissolve 

0.0000010 

Water 

80057 

0*10  min,  non-ovcfftow,  total 

0.0000010 

Water 

80553 

10-20  mm,  non-overflow,  total 

0.0000010 

Water 

80954 

20  30  rnin,  non-overfluw,  total 

Hopper  Inflow  Munitoimy 

0.0000010 

Wfller 

81104 

3&  5  mm  dissolved 

0.0000010 

Water 

81105 

9&12  rnm,  dissolved 

0.0000010 

Water 

81106 

158i16  rnin.  disscjivetl 

0.0000010 

Water 

81107 

21&24  min,  dissolved 

0.0000010 

Water 

81108 

2/&3D  mm,  dissolved 

0.0000010 

Watet 

80891 

3a  6  irtin.  total 

0.0000015 

Water 

fiOS9? 

9ai2  mm.  total 

0  0000034 

Water 

80093 

isaiO  mm.  total 

0  0000029 

Water 

80894 

2ia24  miti,  total 

0.0000019 

Water 

80805 

27830  mtf^,  total 

Hopper  Overflow  Monltonng 

0.0000011 

Water 

811CS 

2a  4  min,  dissolved 

0.0000010 

Water 

81110 

8a  6  rriiri.  dissolved 

0.0000010 

Water 

81111 

inai2  min,  dissolved 

0.0000010 

Water 

81112 

14aiC  mtn.  dissolved 

0.0000010 

Water 

81113 

18820  rnin  dfesolved 

0.0000010 

water 

80607 

2a  4  min,  total 

0.0000011 

Water 

80393 

Ca  «  min,  total 

0  0000033 

Water 

80899 

10ai2  mtrv  total 

0. 00000 S4 

Water 

80900 

14816  min.  total 

0.0000011 

Water 

80901 

18820  min,  total 

Site  Water 

0.0000010 

Water 

81603 

Sample  1  Total 

0.0000010 

Water 

81604 

Sample  2  Total 

0.0000010 

Water 

816CG 

Sample  3  Total 

Elutriate 

0,0000010 

Water 

81609 

Sample  1  Dis&olved 

0.0000010 

Water 

81610 

Sample  2  Discolved 

0.0000010 

Water 

81G11 

Samples  Dissolved 

0.0000010 

Water 

81606 

Sample  1  Total 

0.0000010 

Water 

81607 

Sample  7  Total 

0.0000010 

Water 

81  COG 

Sample  3  Total 

0,0000010 

SAMPLE 

TYPE 

SAMPLE 

ID 

DESCRIPTION 

Detection  ttmit  (mn/kr)) 

tnsitu  Sediment 

PCB  700 

0  00077 

Sediment 

81717 

Sample  #1 

0.00077 

SedtrnerH 

81716 

SdiTtpie  ti2 

0.00077 

Sedtmenr 

8171 D 

Sample  #3 

0.00077 

BOLD  -  te; 

iS  than  valuer. 

Values  below  less  than  values  are  esumateft  results  Results 

am  tecs  than  the  reporting  limit 
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A51 


nutrfirie 

Delaware  Riv^r  Water  Analysis  (Fine-eramed  Site) 

SAMPLE 

SAMPLE 

DESCRIPTION 

TOC 

TYPE 

ID 

Detection  Limit  (mg/1) 

300 

Plume  Monitoflr^g 

Water 

8096& 

BackgfDuiKJ,  dtssotvBd 

6  12 

Waier 

80927 

Einr^gmund,  total 

730 

Water 

80970 

0-10  min,  ow^mow,  dissolved 

3  07 

Water 

00971 

1 0-20  min,  overflow,  dissolved 

291 

Water 

80972 

20-30  min,  overflow,  dissotved 

274 

Water 

80923 

0*10  min,  overflow,  Irrfat 

10  70 

Water 

80023 

10-20  min,  overflow,  Mai 

11,30 

Water 

80930 

20-30  mm,  overflow,  total 

8,09 

Water 

00973 

0-10  min.  non-overflow,  disst^d 

4  68 

Water 

80974 

10‘20  min,  non-overflow,  dissolved 

6.35 

Water 

80975 

20-30  mfn,  non-overflow,  dissolved 

5  1S 

Water 

80931 

0-10  min,  non-overflow,  total 

C.92 

Wafer 

80932 

10-20  min,  non-overflow,  total 

744 

Water 

80933 

20*30  mm.  non-overflow,  total 

8  69 

Hopper  Inflow  Monitoring 

Water 

81084 

3&  6  mm,  dissolved 

24  60 

Water 

81D85 

9&12  min,  dissolved 

47  30 

Water 

81D8G 

IS&IU  mm,  dissolved 

64  60 

Water 

81087 

21&24  min,  dissolved 

1900 

Water 

OIUOR 

27&30  mm,  dissolved 

63  00 

Water 

80855 

3&  6  mm,  total 

1010.00 

Water 

80856 

£)&12mtn  total 

3300  00 

Water 

80857 

15&18  mm.  total 

6030  00 

Water 

80R5B 

21&24  min.  total 

1170  00 

Water 

80859 

27&30  mm,  total 

6460  00 

Hopper  Overflow  Mofiitoring 

Water 

81089 

28.  A  min,  dissolved 

1410 

Water 

81020 

6&  6  min,  dissolved 

11  90 

Water 

81091 

10&12  mm,  dissolved 

72  30 

Water 

61092 

14816  min,  dissolved 

79  20 

Water 

81093 

188,20  min,  dissolved 

21  40 

Water 

80861 

2&  4  mm,  total 

6660.00 

Water 

80662 

68  S  min,  tolal 

5330  00 

Water 

80863 

10&12  mm,  total 

5280  00 

Water 

B0864 

14816  mm,  total 

6800  00 

Water 

60865 

18820  min,  total 

7150  00 

Site  Water 

Water 

81693 

Sample  1  Tola! 

3.00 

Water 

81694 

Sample  2  Total 

3.00 

Water 

81690 

Sample  3  'total 

3.00 

Elutriate 

Water 

fllfiOO 

Sample  1  Dissolved 

3.00 

Water 

81700 

Sample  2  Dissolved 

300 

Water 

81701 

Sample  3  Dissolved 

3.00 

Water 

81690 

Sample  1  lota! 

1.46 

Water 

81607 

Sample  2  Total 

1,43 

Water 

81693 

Sample  3  Total 

1  9? 

SAMPLE 

SAMPLE 

DESCRIPTia'i 

TOC 

WPE 

ID 

Detection  t.imft  (mg/kg) 

3C 

Insn'j  Sediment 

Sediment 

01723 

Sample  #1 

fiOfKlO 

Sediment 

81724 

Sample  1/2 

7200  0 

Sedimer^t 

81725 

Sample  N3 

7620.0 

BOLD  *  !e«s  tt^an  values 

Values  below  less  than  values  are  estimated  results  Results  are  less 

than  ttie  rt^rtmg  iiml. 

Pape  1 
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spgrfme 

Delaware  River  Water  Analysis  (Fine-Grained  Site) 


SAMPLE 

SAMPLE 

DESCRIPTION 

Sp-  Gr. 

%Moisture 

TYPE 

ID 

Insitu  Sediment 

Sediment 

81299 

Sample  #1 

2.73 

191.58% 

Sediment 

81300 

Sample  #2 

2.76 

254.93% 

Sediment 

81301 

Sample  #3 

2.76 

203.04% 

Sediment 

81302 

Sample  #4 

2.74 

181.93% 

Sediment 

81303 

Sample  #5 

2.75 

166.68% 

Sediment 

81304 

Sample  ^ 

2.72 

117.93% 

Sediment 

81305 

Sample  #7 

2.71 

164.93% 

Sediment 

81306 

Sample  #8 

2.72 

108.57% 

Sediment 

81307 

Sample  #9 

2.71 

94.67% 

Sediment 

81308 

Sample  #10 

2.73 

103.87% 

Sediment 

81309 

Sample  #11 

2.73 

102.13% 

Sediment 

81310 

Sample  #12 

2.73 

130.69% 

Sediment 

81311 

Sample  #13 

2.71 

172.19% 

Sediment 

81312 

Sample  #14 

2.72 

156.47% 

Sediment 

81313 

Sample  #15 

2.73 

79.16% 

Average  2.73 

148.57% 

Page  1 
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Appendix  B 

Plume  Study  Field  Activities  and 
Data  Results 


Preface 


This  section  of  the  report  describes  field  activities  and  data  results  from 
the  relative  acoustic  backscatter  channel  cross  sections  with  the  OBS  over¬ 
lay.  The  investigators  who  participated  in  this  part  of  the  project  were 
Messrs.  Timothy  L.  Fagerburg,  Howard  A.  Benson,  and  Terry  N.  Waller, 
U.S.  Army  Engineer  Research  and  Development  Center  (ERDC),  Coastal 
and  Hydraulics  Laboratory  (CHL),  Vicksburg,  MS,  and  William  H. 
Dulaney,  ERDC,  Geotechnical  and  Structmres  Laboratory  (GSL). 

This  section  of  the  report  was  written  by  Messrs.  Benson  and  Fagerburg, 
with  assistance  in  data  processing  from  Messrs.  Waller,  Martin  T.  Hebler, 
Mses.  Clara  J.  Coleman  and  Jane  M.  Vaughan,  CHL,  and  Mr.  Daryl  P. 
Cook,  DIMCO,  Inc.,  Vicksburg,  MS. 


Field  Procedure 


Two  test  areas  were  selected  for  monitoring.  Reach  1,  was  a  coarse¬ 
grained  material  site  located  near  the  Brandywine  Range,  in  lower  Delaware 
Bay.  Reach  2,  was  a  fine-grained  material  site  located  at  the  Deepwater 
Point  Range  near  New  Castle,  DE  (Figure  Bl).  Channel  cross-sectional 
transects  were  conducted  with  the  1,200-kHz  Broad-Band  Acoustic  Dop¬ 
pler  Current  Profiler  (ADCP)  and  Optical  Backscatterance  (OBS)  sensor  at 
several  predetermined  transect  lines  in  the  test  areas  for  nonoverflow  and 
overflow  dredge  operations.  Several  transects  were  monitored  prior  to  the 
dredge  passing  to  establish  background  conditions.  The  dredge  would  then 
begin  dredging  operations  and  the  transect  boat  would  nm  continuous  tran¬ 
sects  behind  it  to  determine  the  extent  and  dispersion  of  the  plume.  The 
first  set  of  transects  at  each  test  area  was  made  during  the  hopper  dredge’s 
being  filled  with  no  overflow.  The  dredge  would  then  proceed  to  the 
dumping  area,  empty  the  load,  and  return  to  the  site  for  the  second  test. 
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Prior  to  the  second  test,  data  would  be  collected  at  several  transect  lines 
again  to  reestablish  background  conditions.  The  second  dredging  opera¬ 
tion  would  include  several  minutes  of  hopper  overflow  while  dredging. 
Again,  the  transect  boat  would  run  continuous  transects  behind  it  to  deter¬ 
mine  the  extent  and  dispersion  of  the  plume. 


B2 
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Monitoring  the  sediment  plume  was  accomplished  using  a  boat-mounted 
RD  Instruments  1200-kHz  Broad-Band  ADCP.  The  instrument  collects  ve¬ 
locity  vectors  in  the  water  column  together  with  backscatter  levels  to  deter¬ 
mine  the  position  and  relative  intensity  of  the  sediment  plume.  A  detailed 
description  of  the  ADCP  is  presented  in  the  Equipment  Description  section. 

Along  with  the  ADCP,  a  MicroLite  recording  instrument  with  an  OBS 
Sensor  was  towed  by  the  vessel  at  a  depth  of  4.6  m  (15  ft).  The  MicroLite 
recorded  data  at  0.5-sec  intervals.  A  detailed  description  of  the  MicroLite 
is  also  presented  in  the  Equipment  Description  section. 

Navigation  data  for  monitoring  was  obtained  by  a  Starlink  differential 
Global  Positioning  System  (GPS).  The  GPS  monitors  the  boat  position 
from  the  starting  and  ending  points  along  each  transect.  The  manufacturer 
stated  accuracy  of  the  navigation  system  is  ±1  m.  The  navigation  data 
were  recorded  at  1-sec  intervals  for  merging  with  the  ADCP  and  OBS  data. 

In  situ  sediment  samples  were  collected  prior  to  the  dredging  tests  at 
both  sites.  Bottom  samples  were  collected  using  a  grab-type  sampling 
bucket  detailed  in  the  Equipment  Description  section.  Water  samples  for 
pore- water  and  toxicity  tests  were  obtained  using  a  portable  pump  sampler 
also  described  in  the  Equipment  Description  section.  Types  of  samples,  and 
the  tests  and  analyses  of  the  samples,  are  reported  elsewhere  in  the  report. 


Dredge  Plume  Monitoring 

The  data  presented  in  Figures  B2  through  B15  represent  a  time-history 
of  the  changes  in  suspended  material  levels  in  the  water  column  resulting 
from  dredge  operations  within  each  test  area.  The  relative  backscatter  in¬ 
tensity  of  the  ADCP  acoustic  signal  is  described  as  the  strength  of  the  re¬ 
turn  acoustic  signal  as  it  is  affected  by  material  suspended  in  the  water 
column.  Changes  in  levels  of  suspended  material  affect  the  acoustic  reflec¬ 
tivity  properties  of  the  water  column  and,  in  turn,  have  an  effect  on  the 
strength  of  the  return  signal  intensity  (decibels).  High  levels  of  suspended 
material  in  the  water  column  result  in  high  levels  of  acoustic  intensity. 

The  ADCP  acoustic  intensity  data  were  utilized  to  identify  levels  of  sus¬ 
pended  material  in  the  water  column  before,  during,  and  following  dredg¬ 
ing  operations. 

As  stated  previously,  transects  were  monitored  in  each  test  area  to  ob¬ 
tain  the  background  levels  of  suspended  materials  prior  to  any  dredging 
activities.  The  background  levels  shown  in  Figures  B2  and  B5  and  in  B9 
and  B 12  are  for  the  two  test  areas,  Brandywine  Range  (Reach  1)  and  Deep¬ 
water  Point  Range  (Reach  2),  respectively. 

Figures  B2  through  B4  illustrate  the  residence  time  of  the  sediment 
plume  resulting  from  nonoverflow  dredging  operation  in  the  Reach  1 .  The 
background  levels  are  shown  in  Figure  B2.  Figure  B3  shows  the  vertical 
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Figure  B2.  Relative  acoustic  intensity  and  OBS  readings,  Line  3, 1509  EST,  Brandywine  Range  -  Reach  1 , 
09/15/98 


Figure  B3.  Relative  acoustic  intensity  and  OBS  readings,  Line  305, 1633  EST,  Brandywine  Range  - 
Reach  1,09/15/98 
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Figure  B4.  Relative  acoustic  intensity  and  OBS  readings,  Line  303, 1641  EST,  Brandywine  Range 
Reach  1,09/15/98 


Figure  B5.  Relative  acoustic  intensity  and  OBS  readings.  Line  113, 1938  EST,  Brandywine  Range  - 
Reach  1,09/15/98 
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e  B6.  Relative  acoustic  intensity  and  OBS  readings,  Line  217, 1953  EST,  Brandywine  Range  - 
Reach  1,09/15/98 
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Figure  B7.  Relative  acoustic  intensity  and  OBS  readings,  Line  119, 1957  EST,  Brandywine  Range  - 
Reach  1,09/15/98 
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Figure  B8.  Relative  acoustic  intensity  and  OBS  readings,  Line  115, 2050  EST,  Brandywine  Range  - 
Reach  1,09/15/98 


Figure  B9.  Relative  acoustic  intensity  and  OBS  readings.  Line  18, 1404  EST,  Deepwater  Point  Range  - 
Reach  2, 09/16/98 
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Figure  B10.  Relative  acoustic  intensity  and  OBS  readings,  Line  118, 1459  EST,  Deepwater  Point  Ran 
Reach  2,  09/16/98 
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Figure  B1 1.  Relative  acoustic  intensity  and  OBS  readings,  Line  224, 1518  EST,  Deepwater  Point  Range  - 
Reach  2,  09/16/98 
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Figure  B12.  Relative  acoustic  intensity  and  OBS  readings,  Line  14, 1730  EST,  Deepwater  Point  Range  - 
Reach  2, 09/16/98 


Figure  B13.  Relative  acoustic  intensity  and  OBS  readings.  Line  9, 1818  EST,  Deepwater  Point  Range  - 
Reach  2, 09/16/98 
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Figure  B14.  Relative  acoustic  intensity  and  OBS  readings,  Line  15, 1832  EST,  Deepwater  Point  Range 
Reach  2,  09/16/98 


Figure  B15.  Relative  acoustic  intensity  and  OBS  readings.  Line  324, 2020  EST,  Deepwater  Point  Range  - 
Reach  2,  09/16/98 
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and  horizontal  dimensions  of  the  sediment  plume  immediately  behind  the 
dredge.  Figure  B4  shows  the  level  of  suspended  material  in  the  water  col¬ 
umn  8  min  following  the  dredge’s  passing,  indicating  that  backgroimd  lev¬ 
els  of  suspended  material  are  returning  to  the  site.  No  lateral  dispersion  of 
the  plume  out  of  channel  was  observed  during  the  nonoverflow  dredging 
operation. 

Figures  B5  through  B8  illustrate  the  residence  time  of  the  sediment 
plume  created  with  hopper-overflow  conditions  during  dredging  operations 
in  Reach  1 .  Background  levels  of  suspended  materials  prior  to  the  dredg¬ 
ing  operations  are  shown  in  Figure  B5.  The  vertical  and  horizontal  dimen¬ 
sions  of  the  sediment  plume  immediately  behind  the  dredge  while  hopper 
over-flow  conditions  are  occurring  are  shown  in  Figure  B6.  Plume  dimen¬ 
sions  4  min  after  the  dredge  passed  are  shown  in  Figure  B7.  A  wider  tran¬ 
sect  was  performed,  as  seen  in  the  horizontal  distance  scale,  to  determine 
the  lateral  extent  of  the  plume.  No  significant  change  above  backgroimd 
levels  could  be  detected.  At  1  hr  elapsed  time  following  the  end  of  the 
overflow  dredging  operation,  the  levels  of  suspended  material  had  retixmed 
to  background  conditions  as  shown  in  Figure  B8.  Again,  no  lateral  disper¬ 
sion  of  the  plume  out  of  the  channel  area  was  observed. 

Figures  B9  through  B1 1  illustrate  the  residence  time  of  the  sediment 
plume  created  from  nonoverflow  conditions  during  dredging  operations  in 
the  Reach  2  area.  At  the  begiiming  of  the  dredging  operations,  background 
suspended  material  levels  are  shown  in  Figure  B9.  The  plume  dimensions 
in  the  lateral  and  vertical  directions  immediately  behind  the  dredge  at  the 
start  of  dredging  operations  are  shown  in  Figure  BIO.  After  an  elapsed 
time  of  19  min  (Figure  B1 1),  following  the  end  of  dredging  operations,  the 
levels  of  suspended  material  had  returned  to  backgroimd  conditions.  Dur¬ 
ing  this  dredging  operation,  the  tidal  flow  in  the  dredging  area  had  re¬ 
versed  from  flood  flow  to  ebb  flow  conditions.  This  accounts  for  the 
relative  change  in  background  levels  seen  between  Figure  B9  and  Figure 
B1 1.  Despite  the  changes  in  background  levels  resulting  from  the  change 
in  direction  of  flow  in  the  dredging  area,  no  lateral  movement  of  the  plume 
beyond  the  channel  limits  was  observed. 

Figures  B12  through  B15  illustrate  the  residence  time  of  the  dredge 
plume  resulting  from  hopper  overflow  dredging  conditions  in  the  Reach  2 
area.  Background  levels  prior  to  dredging  operations  are  shown  in  Figure 
B12.  The  sediment  plume  dimensions  immediately  behind  the  dredge  prior 
to  overflow  conditions  can  be  seen  in  Figure  B13.  Note  the  increase  in  the 
suspended  material  levels  within  the  first  400  ft  of  the  transect.  The  in¬ 
crease  in  these  levels  can  be  attributed  to  the  increase  in  the  ebb  flow 
velocities  and  the  resulting  disturbance  of  bottom  materials  from  near  bot¬ 
tom  velocities  and  not  dredge  plume  dispersion.  When  hopper-overflow 
conditions  began,  another  transect  was  performed  located  immediately 
behind  the  dredge  as  shown  in  Figure  B14.  The  width  of  the  transect  was 
also  increased,  as  indicated  in  the  length  of  the  horizontal  distance  scale, 
to  observe  the  lateral  extent  of  the  dispersion  of  the  dredge  plume.  After 
an  elapsed  time  of  1  hr  following  the  completion  of  the  overflow  dredging 
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operation,  Figure  B15  indicates  that  the  levels  of  suspended  materials  had 
returned  to  backgroimd  conditions.  Note  the  increase  in  sediment  distur¬ 
bance  near  the  bottom  in  the  shallow  portions  of  the  transect  which  are  due 
to  the  increase  in  the  velocities  during  the  ebb  cycle  of  the  tide.  As  in  the 
previous  dredge  operations,  no  lateral  dispersion  of  the  dredge  plume  be¬ 
yond  the  channel  limits  was  observed. 

The  OBS  data  shown  in  Figures  B2  through  B15  were  used  to  see  if 
there  is  a  correlation  between  the  relative  acoustic  backscatter  from  the 
ADCP  with  different  levels  of  turbidity  for  the  OBS  sensor.  The  figures  in¬ 
dicate  a  fairly  good  correlation  as  increases  in  the  ADCP  relative  acoustic 
intensities  correspond  to  similar  increases  in  the  turbidity  levels  from  the 
OBS  sensor.  Since  the  OBS  sensor  was  deployed  at  a  fixed  depth,  relative 
changes  in  turbidity  throughout  the  water  column  were  not  measured. 


Equipment  Description 


Figure  B16.  Acoustic  Doppler  Current  Profiler 


Acoustic  Doppler  Current 
Profiler  (ADCP) 

Acoustic  techniques  are  used  to 
obtain  current  velocity  and  direction 
measurements  for  fast  and  accurate 
profiling  in  the  field.  The  equipment 
used  was  a  boat-mounted  RD  Instru¬ 
ments  BroadBand  Acoustic  Doppler 
Cvurrent  Profiler  (ADCP)  as  shown  in 
Figure  B 16.  The  RD  instruments  oper¬ 
ating  frequency  was  1 ,200  kHz.  The 
equipment  can  be  mounted  over  the 
side  of  boat  with  the  acoustic  trans¬ 
ducers  submerged  and  data  is  collected 
while  the  vessel  is  underarey  as  shown 
in  Figure  B 1 7. 

The  ADCP  transmits  sound  bursts 
into  the  water  column  which  are  scat¬ 
tered  back  to  the  instriunent  by  par¬ 
ticulate  matter  suspended  in  the 
flowing  water.  The  ADCP  sensors 
listen  for  the  returning  signal  and  as¬ 
signs  depths  and  velocity  to  the  re¬ 
ceived  signal  based  on  the  change  in 
the  frequency  caused  by  the  moving 
particles.  This  change  in  frequency  is 
referred  to  as  a  Doppler  shift. 


Figure  B17.  Vessel-mounted  ADCP 
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The  ADCP  is  also  capable  of  measuring  vessel  direction,  current  direc¬ 
tion,  water  temperature,  and  bottom  depth.  Communication  with  the  instru¬ 
ment  for  setup  and  data  recording  are  performed  with  a  portable  computer 
using  manufacturer  supplied  software,  hardware,  and  communication  ca¬ 
bles.  The  manufacturer  stated  accuracies  for  current  speed  measurement 
±0.2  cm/sec;  for  vessel  direction,  ±2  deg;  and  for  temperature,  ±5  °F. 


OBS  Sensors 

The  OBS  sensor,  a  product  of  D&A  Instruments  and  Engineering,  is  a 
t5rpe  of  nephelometer  for  measuring  turbidity  and  solids  concentrations  by 
detecting  scattered  infrared  light  from  suspended  matter.  It  consists  of  a 
high-intensity  infrared  emitting  diode  (IRED),  a  series  of  silicon  photo¬ 
diodes  as  detector  and  linear  solid  state  temperature  transducer.  The  IRED 
emits  a  beam  at  angles  50  deg  in  the  axial  plane  and  30  deg  in  the  radial 
plane  to  detect  suspended  particles  by  sensing  the  radiation  they  scatter,  as 
shown  in  Figure  B18.  Scattering  by  particles  is  a  strong  function  of  the  an¬ 
gle  between  the  path  of  radiation  from  the  sensor  through  the  water  and  the 
signal  return  to  the  detector.  OBS  sensors  detect  only  radiation  scattered 
at  angles  greater  than  140  deg.  As  with  other  optical  turbidity  sensors,  the 
response  of  the  OBS  sensor  depends  on  the  size  distribution,  composition, 
and  shape  of  particles  suspended  in  the  medium  being  monitored.  For  this 
reason,  sensors  must  be  calibrated  with  suspended  solids  from  the  waters 
being  monitored.  The  OBS  sensor  is  interfaced  with  Coastal  Leasing,  Inc., 
MicroLite  solid-state  microprocessor  that  controls  samples,  averaging,  and 
data  storage.  The  MicroLite  uses  Wizard  portable  PC  software  to  provide 
user-friendly  control  of  the  instrument. 


Figure  B1 8.  OBS  sensor  beam  pattern 
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Tethered-drag  sampler 

The  Tethered-drag  sampler  is  basically  a  76-mm-  (3-in.-)  diam  pipe  cut 
on  a  45-deg  angle  with  a  shackle  mounted  on  one  side.  The  sampler  is 

thrown  over  the  side  and 
dragged  along  the  bottom. 
The  sample  accumulates  in¬ 
side  the  pipe.  Samples  are 
removed,  inspected,  and 
packaged  in  plastic  bags  or 
jars  for  further  analysis 
once  returned  to  ERDC. 

The  Tethered-drag  sampler 
is  displayed  in  Figme  B19. 

Figure  B19.  Tethered-drag  sampler 

Pumped  water  samples 

Water  samples  are  obtained  by  pumping  the  sample  from  the  desired 
depth  to  the  surface  collection  point  via  a  portable  sampling  pump.  The 
pumping  system  consists  of  a  6-mm-  (1/4-in.-)  ID  plastic  tubing  attached 
to  a  weighted  “fish”  for  support.  The  weight  is  lowered  by  cable  from  a 
winch  with  a  depth  indicator.  The  opening  of  the  sampling  tubing  is  at¬ 
tached  to  a  solid  suspension  bar  above  the  weight  and  is  pointed  into  the 
flow.  A  12-V  DC  pump  is  used  to  move  the  water  through  the  tubing  to 
the  deck  of  the  boat  where  each  sample  is  then  collected  in  appropriate 
glass  or  plastic  containers.  The  pump  and  tubing  are  flushed  for  approxi¬ 
mately  1  min  at  each  depth  before  collecting  the  sample. 


B14 


Appendix  B  Plume  Study  Field  Activities  and  Data  Results 


Appendix  C 

Detection  of  Short-Term 
Sedimentation  During  Hopper 
Dredging  Operations  in  Deiaware 
Bay  and  the  Delaware  River' 


|V'P1?| 

US  Army  Corps  of  Engineers 

Waterways  Experiment  Station 

Vicksburg,  MS  39180  February  1999 


Detection  of  Short-Term  Sedimentation  During 
Hopper  Dredging  Operations  in  Delaware 
Bay  and  the  Delaware  River 


by  Robert  J  Diaz 

R  J.  Diaz  and  Daughters 

R  O,  Box  114 

Ware  NecK  Virgmia  23178 

and 

Douglas  G.  Clarke 
Coastal  Ecology  Branch 

U  S.  Army  Engineer  Experiment  Station 


^  Adapted  jBrom  unpublished  draft  report,  Robert  J.  Diaz  and  Douglas  G.  Clarke,  February  1999, 
R.  J.  Diaz  and  Daughters,  Ware  Neck,  VA,  and  Coastal  Ecology  Branch,  U.S.  Army  Engineer 
Waterways  Experiment  Station,  Vicksburg,  MS 


Appendix  C  Detection  of  Short-Term  Sedimentation 


Introduction 


Navigation  channel  maintenance  dredging  projects  employing  hopper 
dredges  can  produce  substantial  water-column  turbidity  when  in  situ  sedi¬ 
ments  contain  a  high  proportion  of  fines  and  overflow  practices  are  used. 
Most  of  the  sediment  resuspended  during  overflow  operations  has  been 
shown  to  settle  within  several  hundred  meters  of  the  channel  (Nichols, 
Diaz,  and  Schaffner  1990;  Clarke  et  al.  1990).  It  has  been  hypothesized 
that  even  short-term  pulses  in  sedimentation  rates  induced  by  overflow  op¬ 
erations  could  negatively  impact  sensitive  living  resources,  such  as  oyster 
beds,  in  the  vicinity  of  dredged  channels. 

Detection  and  measurement  of  recently  deposited  thin  layers  of  dredged 
material  can  be  a  severe  technical  challenge.  Sediment  overburdens  with 
thicknesses  on  the  scale  of  several  millimeters  can  potentially  raise  con¬ 
cern  for  biological  impacts.  Precision  bathymetry  methods  using  acoustic 
technologies  lack  the  sensitivity  to  detect  low-density  thin  overburdens 
less  than  5  to  10  cm  thick,  at  best.  However,  direct  in  situ  observations  of 
very  thin  layers  have  effectively  been  done  with  sediment  profile  imaging 
(SPI).  Nichols,  Diaz,  and  Schaffner  (1990)  demonstrated  that  SPI  tech¬ 
niques  could  detect  thin  layers  of  sediment  deposited  from  hopper  dredge 
overflow  operations  in  the  Chesapeake  Bay.  SPI  has  also  proven  to  be 
very  effective  in  mapping  the  distribution  of  thin  layers  resulting  from 
open-water  dredged  material  disposal  operations  in  Mobile  Bay  (Diaz, 
Schafffner,  and  Kiley  1987a;  Diaz  and  Schaffner  1988;  Clarke  and  Miller- 
Way  1992),  Mississippi  Soimd  (Diaz,  Schafffner,  and  Kiley  1987b),  and 
Long  Island  Sound  (Morton,  Parker,  and  Richmond  1985). 

The  primary  focus  of  this  study  was  to  determine  if  short-term  sedimen¬ 
tation  of  dredged  material  occurred  as  a  consequence  of  resuspension  by 
the  dragheads  or  during  overflow  from  the  hopper  dredge.  A  secondary  ob¬ 
jective,  should  sedimentation  be  detected  in  sediment  profile  images,  was 
to  determine  the  distances  from  the  navigation  chaimel  at  which  measur¬ 
able  sedimentation  occurred.  Two  areas  were  selected  by  the  U.S.  Army 
Engineer  District,  Philadelphia  (CENAP),  for  conduct  of  the  hopper  dredg¬ 
ing  operations  tests  (Figiure  Cl).  These  locations  represent  a  relatively 
open-water  site  in  the  Delaware  bay,  designated  the  Lower  Study  site  (LS), 
and  a  more  riverine  site  in  the  Delaware  River,  designated  the  Upper  Study 
site  (US). 


Materials  and  Methods 


Field  methods 

On  15  and  16  September  1998,  sediment  profile  images  were  collected 
at  a  series  of  stations  at  the  two  predetermined  locations  in  Delaware  Bay 
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and  the  Delaware  River  (LS  and  US,  respectively).  SPI  data  were  success¬ 
fully  collected  at  stations  in  the  LS  site  (Figure  C2)  and  stations  in  the  US 
site  (Figiu-e  C3).  At  each  station  a  Hulcher  Model  Wrenn  sediment  profile 
camera  was  deployed.  During  each  deployment  the  profile  camera  ob¬ 
tained  two  images  (Fujichrome  lOOP  35-mm  slides)  at  5  and 
bottom  contact.  The  two-image  sequence  helps  to  ensure  that  when  deploy¬ 
ment  occurs  in  soft,  imconsolidated  sediments  the  sediment-water  interface 
is  captured  in  the  image  before  the  camera  prism  optical  window  descends 
too  deeply  into  the  substrate. 

Stations  were  located  based  on  considerations  of  prevailing  wind,  river 
discharge,  and/or  tidal  flow  conditions  at  the  time  of  each  hopper  dredge 
test.  At  both  study  locations  data  were  collected  first  while  the  dredge  was 
operating  without  overflow,  followed  by  a  second  test  with  overflow.  Sam¬ 
pling  proceeded  for  up  to  2  hr  after  dredging  ceased. 


Image  analysis 

The  sediment  profile  images  were  first  analyzed  visually  by  projecting 
the  images  and  recording  all  features  seen  into  a  preformatted,  standardized 
spread  sheet  file.  The  images  were  then  digitized  using  a  Polaroid  Sprint 
Scan  35  Plus  scanner  and  analyzed  using  Adobe  Photoshop  and  NTIS  Im¬ 
age  programs.  Steps  in  the  computer  analysis  of  each  image  were  stand¬ 
ardized  consistent  with  procedures  described  in  Viles  and  Diaz  (1991). 
Data  from  each  image  were  sequentially  saved  to  a  spread  sheet  file  for 
later  analysis.  Details  of  how  these  data  were  obtained  can  be  foimd  in 
Diaz  and  Schaffner  (1988)  and  Rhoads  and  Germano  (1986),  and  in  the 
standardized  image  analysis  procedures  of  Viles  and  Diaz  (1991). 


Results  and  Discussion 


SPI  images  from  a  total  of  14  stations  were  analyzed  from  the  LS  site 
(Figure  C2)  and  41  stations  from  the  US  site  (Figure  C3).  The  approxi¬ 
mate  location  of  the  hopper  dredge  in  proximity  to  the  sampling  stations  is 
shown  in  Figures  C2  and  C3.  The  LS  site  was  sampled  on  15  September 
from  1958  to  2208  hr.  Tidal  flows  were  flooding  during  the  sampling  pe¬ 
riod  and  winds  were  approximately  24  to  32  kph  (15  to  20  mph)  out  of  the 
east.  Sea  conditions  were  marginal  for  successful  deployment  of  the  cam¬ 
era  system,  with  approximate  wave  heights  of  0.6  to  0.9  m  (2  to  3  ft).  The 
US  site  was  sampled  on  16  September  1998  from  1507  to  2102  hr.  This 
reach  of  the  Delaware  River  is  influenced  by  tidal  currents,  which  were 
ebbing  during  the  sampling  period.  Sea  conditions  were  mild  with  wave 
heights  less  than  0.6  m  (2  ft)  throughout  the  sampling  period. 

Presented  below  are  explanations  of  each  of  the  parameters  produced 
from  analysis  of  SPI  images  and  an  overview  of  observations  of  physical 
and  biological  features  at  the  two  study  sites.  Complete  listings  of  visual 
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and  computer  analysis  data  for  each  study  site  are  given  in  Tables  Cl  and 
C2. 


Prism  penetration  ^ 

This  parameter  provided  a  geotechnical  estimate  of  sediment  compac¬ 
tion,  with  the  profile  camera  prism  acting  as  a  dead  weight  penetrometer. 
The  depth  of  prism  penetration  is  therefore  related  to  the  “softness”  or  de¬ 
gree  of  sediment  compaction  or  water  content.  Penetration  was  simply 
measured  as  the  distance  the  sediment  interface  moved  up  the  23-cm  length 
of  the  prism  optical  window  as  captured  by  the  15-sec  image.  The  weight 
of  the  camera  frame  was  kept  constant  at  43  kg  (95  lb)  in  order  to  allow 
comparisons  of  relative  sediment  compaction  between  stations. 

Sand  bottoms  typical  of  the  LS  site  had  comparatively  shallow  penetra¬ 
tion  depths,  ranging  from  0.0  to  10.9  cm  (Table  Cl).  When  sandy  sediments 
are  poorly  sorted,  as  was  the  case  at  channel  station  LS-09  (Figure  C4),  prism 
penetration  was  deeper.  Silty-clay  sediments  prominent  at  the  US  site  had 
comparatively  deep  penetration  (loosely  compacted)  values,  ranging  from 
9.8  to  25.0  cm  (Table  C2).  Compacted  clay  sediments,  as  indicated  by 
very  shallow  penetration,  can  be  seen  in  the  image  from  station  US- 14 
(Figure  C5). 


Surface  relief 

Surface  relief  or  boundary  roughness  was  measured  as  the  difference  be¬ 
tween  the  maximmn  and  minimum  distance  (relative  to  the  sediment-water 
interface)  the  prism  penetrated  and  provided  qualitative  and  quantitative 
data  on  habitat  characteristics  useful  for  evaluating  existing  conditions. 
Small-scale  bed  roughness  on  the  order  of  the  width  (15  cm)  of  the  prism 
optical  window  can  be  estimated  from  the  images.  Factors  contributing  to 
observed  roughness  can  often  be  inferred  from  visual  analysis  of  the  images. 

In  the  open-water  setting  of  the  sandy  LS  site,  physical  factors  (e.g., 
water  current  and  wave  generated  turbulence)  obviously  dominated  local 
sediment  processes.  Surface  relief  was  typically  present  as  small  bed 
forms  (e.g.,  LS-13,  Figme  C6)  that  ranged  from  0.6  to  2.0  cm  (Table  Cl). 

In  contrast,  the  muddy  habitats  of  the  US  site  were  primarily  influenced  by 
biological  features,  including  mounds,  pits,  and  tubes  formed  from  the  bio¬ 
genic  activity  of  benthic  organisms  (e.g.,  US-35,  Figure  C7).  Here  surface 
relief  values  ranged  from  0.4  to  3.5  cm  (Table  C2). 


Apparent  color  redox  potential  discontinuity  layer 

This  parameter  has  been  determined  to  be  an  important  estimator  of  ben¬ 
thic  habitat  quality  (Rhoads  and  Germano  1986,  Diaz  and  Schaffner  1988), 
providing  an  estimate  of  the  depth  to  which  sediments  are  oxidized.  The 
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term  “apparent”  is  used  in  describing  this  parameter  because  no  direct 
chemical  measurement  is  made  of  the  redox  potential.  Rather  an  assump¬ 
tion  is  made  that,  given  the  complexities  of  iron  and  sulfate  reduction-oxi¬ 
dation  chemistry,  reddish/greenish-brown  sediment  color  tones  (Diaz  and 
Schaffner  1988)  are  indicative  of  oxic  sediments,  whereas  reduced  sedi¬ 
ments  have  gray  to  black  color  tones.  This  is  in  accordance  with  the  classi¬ 
cal  concept  of  redox  potential  discontinuity  (RPD)  depth,  which  associates 
RPD  with  sediment  color  (Fenchel  1969,  Vismann  1991). 

The  depth  of  the  apparent  color  RPD  was  defined  as  the  area  of  all  the 
pixels  in  the  image  discerned  as  being  oxidized  divided  by  the  width  of  the 
digitized  image.  The  area  of  the  image  with  oxic  sediment  was  obtained 
by  digitally  manipulating  the  image  to  enhance  characteristics  associated 
with  oxic  sediment  (reddish/greenish-brown  color  tones).  The  enhanced 
area  was  then  measured  from  a  density  slice  of  the  image. 

The  apparent  color  RPD  has  been  a  very  useful  parameter  in  assessing 
the  quality  of  a  benthic  habitat  for  infauna  and  epifauna  from  both  physical 
and  biological  perspectives.  Rhoads  and  Germano  (1986);  Revelas, 
Rhoads,  and  Germano  (1987);  Day,  Schaffner,  and  Diaz  (1988);  Diaz  and 
Schaffner  (1988);  Valente  et  al.  (1992);  and  Bonsdorff  et  al.  (1996)  all 
foimd  the  depth  of  the  RPD  from  profile  images  to  be  directly  correlated  to 
the  quality  of  the  benthic  habitat  in  polyhaline  and  mesohaline  estuarine 
zones.  Controlling  for  differences  in  sediment  type,  habitats  with  rela¬ 
tively  thin  (<5  mm)  RPD  layers  tend  to  be  associated  with  some  type  of  en¬ 
vironmental  stress.  In  contrast,  habitats  with  relatively  deep  RPD  values 
(>2  cm)  usually  have  flourishing  infaunal  and  epifaxmal  commimities. 

Porous  sandy  sediments  (e.g.,  LS-09,  Figure  C4)  and  silty-clay  sedi¬ 
ments  with  evidence  of  high  levels  of  biological  activity  (e.g.,  US-11,  Fig¬ 
ure  C8)  had  the  deepest  RPD  measurements  in  this  study.  Shallowest  RPD 
measurements  were  associated  with  images  that  had  signs  of  physical  dis¬ 
turbance,  possibly  dredging  related  (e.g.,  LS-06,  Figure  C9),  or  were  com¬ 
pact  clays  (e.g.,  US-33,  Figure  CIO).  In  the  LS  site,  average  RPD  depth 
ranged  from  0.7  to  5.3  cm,  and  from  0.1  to  6.6  cm  in  the  US  site  (Tables  Cl 
and  C2). 


Sediment  grain  size 

Grain  size  is  an  important  parameter  for  determining  the  nature  of  the 
physical  forces  acting  on  a  sedimentary  habitat.  Grain  size  is  also  a  major 
factor  in  determining  benthic  community  structure  (Rhoads  1974).  The 
sediment  type  descriptors  used  for  image  analysis  follow  the  Wentworth 
classification  as  described  in  Folk  (1974)  and  represent  the  major  modal 
class  for  each  image.  Grain  size  was  determined  by  comparison  of  col¬ 
lected  images  with  a  set  of  standard  images  for  which  mean  grain  size  had 
been  determined  in  the  laboratory. 
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Grain  size  ranged  from  medium-sand  gravel  (e.g.,  US-21,  Figure  Cl  1) 
to  clay  (e.g.,  US-35,  Figure  C7).  Traces  of  sand  were  also  seen  at  a  few 
fine-grained  stations  (e.g.,  US-29,  Figure  C12)  and  traces  of  fines  at  coarse¬ 
grained  stations  (e.g.,  US-32,  Figiue  Cl 3).  Within  study  site  variation  in 
sediment  type  for  the  LS  site  was  low,  with  the  modal  grain  size  being  fine- 
medium-sand  (e.g.,  LS-03,  Figure  C14).  Shell  hash  was  a  major  compo¬ 
nent  of  sediments  in  the  LS  site,  particularly  in  the  navigation  channel 
(e.g.,  LS-06,  Figure  C9)  (Table  Cl).  In  the  US  site  sediments  were  more 
variable  with  the  modal  grain  size  being  clay  (e.g.,  US-09,  Figure  C4), 
which  was  closely  followed  by  silty-clay  (e.g.,  US-09,  Figure  Cl 5).  In  ad¬ 
dition  to  having  finer  sediments  than  the  LS  site,  there  was  little  evidence 
of  shell  hash  in  US  site  sediments  (Table  C2). 


Near-bottom  turbidity 

The  sediment  profiling  camera  is  also  able  to  image  water  colunm  tur¬ 
bidity  immediately  above  the  sediment-water  interface.  Light  from  the 
camera  prism’s  internal  strobe  illuminates  suspended  sediment  particles 
and  allows  qualitative  estimation  of  turbidity.  Turbidity  was  categorized 
as  low  (if  the  water  column  was  clear  with  little  or  no  suspended  sediment, 
e.g.,  LS-02,  Figure  C16),  moderate  (e.g.,  US-09,  Figure  C15),  and  high 
(e.g.,  US- 14,  Figure  C5).  If  plumes  of  resuspended  sediment  derived  from 
either  of  the  dragheads  of  overflow  were  present  at  the  sampling  station, 
the  camera  would  capture  the  near-bottom  turbidity.  Such  turbidity  can  be 
distinguished  from  other  sources,  such  as  that  frequently  caused  by  camera 
frame  contact  with  the  substrate,  by  color  tones.  Dredge-induced  turbidity 
has  a  gray  color  because  the  bulk  of  the  sediments  dredged  are  from  the  an¬ 
oxic  zone  and  in  a  reduced  redox  chemical  state.  Reduced  iron  and  manga¬ 
nese  sulfide  compounds  are  dark  gray  to  black  in  color  which  contrasts 
well  with  the  reddish  to  brown  color  tones  of  their  oxidized  compounds. 
Background  turbidity  or  that  caused  by  the  camera  frame  landing  on  the 
bottom  would  be  brown  in  color  because  the  suspended  sediments  were  dis¬ 
turbed  from  the  uppermost  few  millimeters  of  surficial  sediments,  which 
are  typically  in  an  oxic  redox  state. 

Two  stations  in  the  LS  site  (LS-07  and  LS-12,  Figures  C17  and  CIS) 
had  grayish  colored  suspended  material.  Station  LS-07  was  located  on  the 
edge  of  the  navigation  channel  and  could  have  been  affected  by  passage  of 
the  dragheads.  This  station  was  occupied  prior  to  initiation  of  overflow. 
LS-12  was  located  in  the  channel  and  appeared  to  have  been  recently  dis¬ 
turbed.  All  other  LS  images  had  brownish  suspended  materials  (Table  C2). 

The  relative  amoimt  of  suspended  material  showed  no  pattern  relative  to 
the  dredging  operation  at  either  LS  or  US  site.  In  the  US  site,  high  levels 
of  turbidity  seemed  associated  with  shoal  areas  (<5.5  m  (<18  ft)  deep)  to 
the  northwest  of  the  channel  (Figure  C3).  The  four  channel  stations  in  the 
US  site  had  low  turbidity  levels  (Table  C2).  Only  one  of  the  four  channel 
stations  in  the  LS  site  had  moderate  turbidity,  while  the  remaining  three 
had  low  turbidities  (Table  Cl). 
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Current  scour 


While  sitting  on  the  bottom,  the  prism  and  camera  housing  assembly  pre¬ 
sent  an  obstruction  to  bottom  currents.  Deflection  of  ciurrents  can  erode 
the  sediment-water  interface  at  the  edges  of  the  prism.  This  erosion  can  be 
seen  in  SPI  images  as  small  dips  in  the  sediment-water  interface  at  the 
edges  of  the  image.  When  these  dips  occur,  it  is  reasonable  to  assxime  that 
bottom  currents  at  the  time  the  image  was  taken  were  >10  cm/sec. 

Evidence  of  scour  was  seen  at  three  of  the  four  channel  stations  in  the 
LS  site  (e.g.,  LS-12,  Figure  C18)  and  one  shoal  station  (LS-03,  Figure  C14) 
(Table  Cl).  In  the  US  site  only  one  of  the  41  stations  (US-31,  on  the  chan¬ 
nel  edge.  Figure  Cl 9)  showed  evidence  of  scour  (Table  C2).  Scour  pat¬ 
terns  indicated  that  bottom  ciurents  are  likely  stronger  in  the  LS  site 
relative  to  the  US  site. 


Dredged  material 

When  recently  deposited,  dredged  sediments  from  hopper  overflow  or 
open-water  disposal  are  distinct  in  color  from  background  sediments  (Diaz 
and  Schaffner  1988;  Nichols,  Diaz,  and  Schaffner  1990),  being  grayer  than 
background  sediments.  This  is  the  result  of  in  general,  the  more  advanced 
diagenic  state  of  deep  sediments  being  dredged  (Rhoads,  SAIC,  personal 
commimication,  as  discussed  in  section  on  Near-Bottom  Turbidity). 

SPI  images  from  three  of  the  four  channel  stations  in  the  LS  site  appear 
to  be  recently  disturbed  and  likely  dredged  material  (e.g.,  LS-06,  Figure  C9) 
(Table  Cl).  The  channel  sediments  are  sands  with  shell  hash  that  contain 
little  fine  sediment.  It  is  not  likely  that  the  surface  sediments  are  from 
hopper  overflow,  but  more  likely  associated  with  disturbance  from  the 
dragheads.  In  addition,  the  test  dredging  and  overflow  were  not  of  suffi¬ 
cient  quantity  or  duration  to  produce  extensive  layering  from  sands. 

No  station  from  the  US  site  appeared  to  have  recently  deposited  dredged 
material.  Sediments  at  all  US  site  stations  appeared  to  be  undisturbed  and 
representative  of  background  conditions. 


Sediment  layering 

Sediment  layering  as  indicated  by  color  or  grain-size  changes  are  read¬ 
ily  seen  in  SPI  images.  The  presence  of  layers  is  indicative  of  physical  dis¬ 
turbances  or  episodic  events.  Sediment  layering  is  characteristic  of  hopper 
overflow  and  open-water  disposal  operations  and  can  be  readily  seen  in 
SPI  images  (Diaz  and  Schaffner  1988;  Nichols,  Diaz,  and  Schaffner  1990). 

In  the  LS  site  four  stations  had  evidence  of  layering  from  grain-size 
changes  (Table  Cl).  Station  LS-06  (Figme  C9),  in  the  channel,  had  a  shell 
hash  layer  at  1.6  cm  from  the  sediment  surface.  The  other  three  stations. 
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LS-1 1  (Figure  C20)  and  LS-13  (Figure  C6)  on  the  edge  of  the  channel  and 
LS-10  (Figure  C21)  on  the  shoal  near  the  channel,  all  had  thin  layers  of 
sandy  sediments  overlaying  silty  sediments.  Each  case  seemed  indicative 
of  recently  deposited  sediments,  possibly  from  the  dragheads  or  current  in¬ 
duced  transport  of  surface  sands.  The  sediments  were  not  likely  from  hop¬ 
per  overflow  operations  since  little  sand-size  sediment  would  have  been 
discharged  from  the  hopper  during  a  single  loading  process. 

In  the  US  site  about  half  of  the  stations  had  sediment  layers  (Table  C2). 
However,  none  of  the  four  stations  in  the  channel  had  sediment  layering. 
About  half  of  the  stations  (8  of  17)  on  the  edge  of  the  channel  had  layers, 
three  with  color  layering  and  five  with  grain-size  layering.  All  five  of  the 
grain-size  layered  channel  edge  stations  had  sands  on  the  surface  overlying 
clayey  sediments.  Since  the  sediments  in  the  channel  were  fine  silts  and 
clays,  it  is  xmlikely  that  layers  observed  in  these  images  were  attributable 
to  the  dredging  operations  or  overflow,  which  contained  little  or  no  sand. 

In  addition,  grain-size  layered  channel  edge  stations  US-22  (Figure  C22), 
US-23  (Figure  C23),  and  US-33  (Figure  CIO)  had  amphipod  and/or  worm 
tubes  which  could  not  have  reestablished  living  positions  in  the  approxi¬ 
mately  1-hr  interval  between  dredging  operations  and  sampling.  Color  lay¬ 
ering  was  represented  by  varying  hues  of  grays  and  was  found  deeper  in 
the  sediments,  ranging  from  2.5  to  9.0  cm  from  the  surface  (Table  C2). 
These  deeper  color  layers  are  not  likely  a  result  of  recent  dredging  opera¬ 
tions  and  may  represent  episodic  events  such  as  seasonal  high  river  dis¬ 
charges  or  storm  deposits.  Detritus  appeared  to  be  mixed  into  the 
uppermost  sediment  layer  at  shoal  stations  US-09  (Figure  Cl 5),  US- 10 
(Figure  C24),  and  US-1 1  (Figure  C8). 


Surface  features 

Surface  features  include  a  variety  of  physical  and  biological  parameters, 
each  providing  different  information  on  the  type  of  habitat  and  its  quality 
for  supporting  benthic  species.  The  presence  of  certain  features  is  indica¬ 
tive  of  the  overall  nature  of  a  habitat.  For  example,  bed  forms  are  always 
associated  with  physically  dominated  habitats,  whereas  the  presence  of 
worm  tubes  or  feeding  pits  would  be  indicative  of  a  more  biologically  ac¬ 
commodated  habitat  (RJioads  and  Germano  1986,  Diaz  and  Schaffner 
1988).  Surface  features  were  visually  evaluated  from  each  image  and  com¬ 
piled  by  type  and  frequency  of  occurrence. 

The  sediment  surface  at  stations  in  the  LS  site  was  dominated  by  bed 
forms  and  shell  hash  (Table  Cl).  In  the  US  site,  biogenic  pits  and  mounds 
were  the  dominant  surface  features  (Table  C2).  No  epifauna  were  seen  in 
either  area.  Flock  layers,  thin  layers  of  imconsolidated  sediments,  oc¬ 
curred  at  six  shoal  stations  (e.g.,  US-09,  Figure  Cl 5)  and  one  channel  edge 
station  (US-34,  Figure  C25)  in  the  US  site  (Table  C2).  All  flock  layers  ap¬ 
peared  to  be  composed  of  background  sediments  and  not  dredged  material, 
as  evidenced  by  their  respective  color  tones. 
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Tubes  were  seen  at  only  one  of  the  LS  site  stations  (LS-1 1,  Figure  C20). 
At  the  US  site  stations,  worm  or  amphipod  tubes  occurred  at  12  of  41  sta¬ 
tions  (Table  C2).  Amphipod  tube  mats  occurred  at  US-05  (Figure  C26), 
US-06  (Figure  C27),  and  US-22  (Figure  C22),  which  were  channel  and 
channel  edge  stations. 


Subsurface  features 

These  parameters  include  a  wide  variety  of  features  and  provide  in¬ 
sights  into  physical  and  biological  processes  influencing  the  bottom.  For 
example,  the  presence  of  methane  gas  voids  has  been  an  indication  of  an¬ 
aerobic  metabolism  (Rhoads  and  Germano  1986)  and  associated  with  high 
rates  of  bacterial  activity.  Muddy  habitats  with  large  amounts  of  methane 
gas  are  generally  associated  with  areas  of  oxygen  stress  or  high  organic 
loading.  On  the  other  hand,  habitats  with  burrows,  infaunal  feeding  voids, 
and/or  actual  infarma  visible  in  SPI  images  are  generally  more  biologically 
accommodated  and  considered  “healthy”  (Rhoads  and  Germano  1986,  Diaz 
and  Schaffner  1988,  Valente  et  al.  1992).  Subsurface  features  were  visu¬ 
ally  evaluated  from  each  image  and  compiled  by  type  and  frequency  of  oc- 
ciirrence. 

No  infauna,  burrows,  or  voids  were  seen  at  the  LS  site  stations  (Table  Cl). 
This  was  the  result,  in  part,  of  the  prevalence  of  coarse  sediments,  which 
are  not  generally  associated  with  fauna  that  form  burrows  or  voids,  and  by 
shallow  camera  prism  penetration. 

In  the  US  site,  4  stations  had  infaunal  organisms,  12  had  active  burrows,  2 
had  active  feeding  voids,  and  3  had  anaerobic  voids  (Table  C2).  Gas  filled 
voids  occurred  at  nine  stations  and  were  abimdant  at  most  of  these  stations 
(e.g.,  US-26,  Figure  C28),  indicating  relatively  high  concentrations  of  or¬ 
ganic  matter  in  the  sediments.  Evidence  of  hydrocarbon  contamination 
was  seen  at  station  US-03  (Figure  C29)  in  the  form  of  “oil  spots.”  Diaz  et 
al.  (1993)  foimd  that  sediments  containing  high  concentrations  of  hydrocar¬ 
bons  had  a  imique  signature  in  the  SPI  images  and  that  this  signature  was 
significantly  related  to  the  occurrence  of  hydrocarbons. 


Summary  and  Conclusions 

The  LS  site  was  more  physically  accommodated  than  the  US  site  which 
was  more  biologically  accommodated  (Table  C3).  Sediments  in  the  LS 
site  were  coarser  and  had  more  shell  hash  than  the  US  site  which  was  char¬ 
acterized  by  finer  sediments  and  more  biologically  reworked. 

There  was  evidence  that  recent  physical  disturbance  had  occurred  at  sev¬ 
eral  of  the  LS  stations  (LS-06,  LS-09,  LS-1 2),  possibly  a  result  of  the 
dredging  operations.  Gray  colored  suspended  material,  indicative  of  hop¬ 
per  overflow  material,  was  also  observed  at  two  stations  (LS-07,  LS-12). 
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However,  since  this  gray  suspended  material  was  also  associated  with  re¬ 
cently  disturbed  sediments  at  LS-12,  it  could  also  have  resulted  from 
draghead  activity.  This  leaves  LS-07  as  the  station  with  the  clearest  signa¬ 
ture  of  hopper  overflow,  but  this  was  in  the  form  of  turbidity  and  not  accu¬ 
mulation  of  overflow  material  on  the  sediment  surface.  Four  LS  stations 
had  layering  from  grain-size  changes.  Station  LS-06,  in  the  channel,  had  a 
shell  hash  layer  at  1.6  cm  from  the  sediment  surface.  The  other  stations, 
LS-1 1  and  LS-13  on  the  edge  of  the  chaimel  and  LS-10  on  the  shoal  near 
the  channel,  all  had  thin  layers  of  sandy  sediments  overlying  silty  sediments. 
Although  such  layers  are  indicative  of  recently  deposited  sediments,  those 
seen  in  the  SPI  images  are  likely  the  result  of  normal  sediment  transport 
processes  rather  than  hopper  overflow  operations.  Little  sand  would  be 
discharged  from  overflow  in  a  single  pass  of  the  hopper  dredge. 

In  the  US  site,  no  evidence  of  recent  physical  disturbance  was  detected 
at  any  of  the  stations,  but  material  that  could  have  come  from  the  hopper 
overflow  was  observed  at  one  station  (US-33).  About  half  of  the  US  sta¬ 
tions  had  sediment  layers,  but  none  of  the  stations  in  the  channel  had  sedi¬ 
ment  layers.  About  half  of  the  stations  on  the  edge  of  the  channel  had 
layers,  three  with  color  layering  and  five  with  grain-size  layering.  All  five 
of  the  sediment  layered  channel  edge  stations  had  sands  on  the  surface 
overlaying  clayey  sediments.  Since  the  sediments  in  the  chaimel  were 
finer  silts  and  clays,  it  was  imlikely  that  the  layers  at  the  channel  edge  sta¬ 
tions  were  the  result  of  the  dredging  operations.  In  addition,  sediment  lay¬ 
ered  channel  edge  stations  US-22,  US-23,  and  US-33  had  amphipod  and/or 
worm  tubes  which  could  not  have  reestablished  living  position  in  the  short 
interval  between  dredging  and  sampling.  Flocculent  sediment  layers,  thin 
layers  of  unconsolidated  surface  sediments,  occurred  at  six  shoal  stations 
and  one  channel  edge  station  in  the  US  site.  Based  on  their  color  tones,  all 
flock  layers  appeared  to  be  composed  of  background  sediments  and  not 
hopper  overflow  or  dredged  material.  Evidence  of  hydrocarbon  contamina¬ 
tion  was  seen  at  station  US-03  in  the  form  of  “oil  spots.” 

No  indication  of  newly  deposited  dredged  material  was  observed  at 
stations  outside  the  edge  of  the  navigation  channel  at  either  study  site.  Al¬ 
though  the  sampling  station  coverage  was  not  extensive,  given  the  relatively 
short  duration  of  the  tests,  the  risk  of  significant  sedimentation  as  a  conse¬ 
quence  of  the  hopper  dredging  operations  appears  largely  restricted  to  the 
bottom  and  slide  slopes  of  the  channel. 
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Figure  C2.  Sediment  profiling  imagery  stations  occupied  during  hopper  dredge  loading  and  overflow  tests 
at  the  LS  site.  The  figure  has  been  modified  from  a  NOAA  navigation  chart  with  depths  indi¬ 
cated  in  feet.  Approximate  start  and  end  of  test  locations  of  the  dredge  are  indicated  by  the 
red  arrow 
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CASTLE 


upper  study  site.  Green  stations  (1-15)  are  predredging  stations,  red  stations  (16-31)  are  during- 
dredging  without  overfiow  stations,  and  yeiiow  stations  (32-43)  are  during  and  postoverfiow  stations. 

The  figure  has  been  modified  from  a  NOAA  navigation  chart  with  depths  indicated  in  feet.  Approximate  start 
and  end  of  test  iocations  of  the  dredge  are  indicated  by  the  red  arrow 


Figure  C4.  SPI  image  of  Lower  Study  Site  Station  LS-09 
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Figure  C5.  SPI  image  of  Upper  Study  Site  Station  US-14 
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Figure  C6.  SPI  image  of  Lower  Study  Site  Station  LS-13 
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Figure  C7.  SPI  image  of  Upper  Study  Site  Station  US-35 
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Figure  C8.  SPI  image  of  Upper  Study  Site  Station  US-1 1 
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Figure  C9.  SPI  image  of  Lower  Study  Site  Station  LS-06 
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Figure  C10.  SPI  image  of  Upper  Study  Site  Station  US-33 
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Figure  C1 1 .  SPI  image  of  Upper  Study  Site  Station  US-21 
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Figure  C12.  SPI  image  of  Upper  Study  Site  Station  US-29 
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Figure  C13.  SPI  image  of  Upper  Study  Site  Station  US-32 
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Figure  C14.  SPI  image  of  Lower  Study  Site  Station  LS-03 
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Figure  C15.  SPI  image  of  Upper  Study  Site  Station  US-09 
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Figure  C16.  SPI  image  of  Lower  Study  Site  Station  LS-02 
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Figure  C17.  SPI  image  of  Lower  Study  Site  Station  LS-07 
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Figure  C18.  SPI  image  of  Lower  Study  Site  Station  LS-12 
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Figure  Cl  9.  SPI  image  of  Upper  Study  Site  Station  US-31 
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Figure  C20.  SPI  image  of  Lower  Study  Site  Station  LS-1 1 
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Figure  C21.  SPI  image  of  Lower  Study  Site  Station  LS-10 
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Figure  C22.  SPI  image  of  Upper  Study  Site  Station  US-22 
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Figure  C23.  SPI  image  of  Upper  Study  Site  Station  US-23 
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Figure  C24.  SPI  image  of  Upper  Study  Site  Station  US-10 


C36 


Appendix  C  Detection  of  Short-Term  Sedimentation 


Figure  C25.  SPI  image  of  Upper  Study  Site  Station  US-34 
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Figure  C28.  SPI  image  of  Upper  Study  Site  Station  US-26 
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Figure  C29.  SPI  image  of  Upper  Study  Site  Station  US-03 
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TabJe  C3 

General  Comparison  of  Sediment  Profile  Image  Data  from  the  Lower  Study  Site  (LS, 
Delaware  Bay)  and  Upper  Study  Site  (US,  Delaware  River)  Sampled  During  Hopper 

Dredge  Loading  and  Overflow  Tests 

Feature 

Location 

Lower  Study  Site 

Upper  Study  Site 

Sediments 

Homogeneous,  Sands 

Heterogeneous,  Mainly  Clays  and  Silt-Clays 

Sediment  Layering 

Sediment  Grain  Size  Changes 

Color  and  Sediment  Grain  Size  Changes 

Prism  Penetration 

Shallow 

Deep 

Surface  Relief 

Physical  Bed  Forms 

Biogenic  Pits  and  Mounds 

Suspended  Material 

Mostly  Background  Sediments 

Mostly  Background  Sediments 

Dredged  Materiai 

Detected  at  3  Stations 

Not  Detected 

Hopper  Overflow 

Detected  at  1  Station 

Detected  at  1  Station 

Hydrocarbon  Contamination 

Not  Detected 

Detected  at  1  Station 

Epifauna 

Not  Detected 

Not  Detected 

Amphipod  or  Worm  Tubes 

Scarce 

Common 

Infauna 

Not  Detected 

Common 

/f 
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CEWES-ES-F  (70- Ir) 


17  Nov  98 


MEMORANDUM  FOR:  Mr.  Jerry  Miller,  (CEWES-EE-A) 
Thru: 

Dr.  Todd  Bridges,  (CEWES-ES-F) 


SUBJECT:  Narrative  Summary  of  Technical  Findings  of  a  96-hr  Bioassay  with  Delaware  River 
Sediment  and  Water. 

1 .  Please  find  enclosed  a  letter  report  summarizing  the  results  of  bioassays  conducted  with 
Mysidopsb  bahia  and  Menidia  beryllina  exposed  to  concentrations  of  filtered  elutriate. 

2.  If  you  have  any  questions  please  call  me  at  (601)  634-4027  or  Dr.  Todd  Bridges  at  (601)  634- 
3626. 


ALFREDA  GIBSON 
Research  Biologist 
CEWES-ES-F 
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Summary  of  Technical  Findings:  96-hr  bloassay 
with  Mysidopsis  bahia  and  Menidia  berylllna 

1.  Background:  As  part  of  an  effort  to  determine  the  possible  biological 
effects  of  water  column  exposure  to  Delaware  River  sediment,  Mr.  Jerry 
Miller  (BED)  requested  that  the  Aquatic  Biological  Effects  Team  (ABET) 
conduct  acute  96-hr  elutriate  bioassays  on  the  material  with  survival  be¬ 
ing  the  observed  endpoint.  The  two  species  used  were  Mysidopsis  bahia 
and  Menidia  beryllina.  This  report  summarizes  the  results  of  that  study. 

2.  Technical  Approach:  96-hr  elutriate  bioassays  using  the  mysid  shrimp 
Mysidopsis  bahia  and  the  inland  silverside  Menidia  beryllina  were  con¬ 
ducted  according  to  methods  described  in  the  CE/EPA  Inland  Testing 
Manual  (1998)  (Tables  D1  and  D2).  Four  treatments  were  evaluated: 

1)  Mysidopsis  bahia  exposed  in  Rl-HO-TOX  (coarse-grained  material  at 
30  o/oo)  (Table  D3);  Mysidopsis  bahia  exposed  to  R2-HO-TOX  (fine¬ 
grained  material  at  6  o/oo)  (Table  D4);  Menidia  beryllina  exposed  to 
R2-HO-TOX  (fine-grained  material  at  6  o/oo)  (Table  D5);  and  Menidia 
beryllina  exposed  to  Rl-HO-TOX  (coarse-grained  material  at  30  o/oo) 
(Table  D6).  The  filtered  elutriate  was  diluted  with  our  standard  laboratory 
control  water  40  fathoms  (6  o/oo  and  30  o/oo)  to  yield  the  following  con¬ 
centrations:  0;  6.25;  12.5;  25;  50;  and  100%  elutriate.  Each  treatment  was 
replicated  five  times.  The  test  was  conducted  using  Mysidopsis  bahia  that 
were  5  days  old  and  Menidia  beryllina  that  were  9  days  old.  Mysidopsis 
bahia  were  fed  newly  hatched  brine  shrimp  daily  (0.2  mg)  and  Menidia 
beryllina  were  fed  newly  hatched  brine  shrimp  on  day  2  of  the  test  (0.2  mg). 
Each  beaker  was  provided  trickle-flow  aeration  and  covered  with  a  watch 
glass  to  minimize  evaporation. 

3.  Results:  96-hr  survival  of  Mysidopsis  bahia  in  the  Rl-HO-TOX 

(30  o/oo,  coarse-grained  material)  exposures  survival  ranged  from  100  to 
88%  (Table  Dl).  Survival  in  R2-HO-TOX  (6  o/oo  fine-grained  material) 
ranged  from  90  to  0%  with  0%  survival  in  the  50  and  100%  elutriate  treat¬ 
ments  (Table  Dl).  96-hr  survival  of  Menidia  beryllina  in  Rl-HO-TOX 
(30  o/oo  coarse-grained  material)  survival  ranged  from  88%  -68%.  Sur¬ 
vival  in  R2-HO-TOX  (6  o/oo  fine-grained  material)  with  ranged  from  98 
to  0%  with  4%  -  0%  survival  in  the  50  and  100%  exposures  (Table  D2). 
The  trimmed  spearman-karber  method  was  used  to  calculate  LC^q  values 
(Hamilton  et  al.  1978).  Mysidopsis  bahia  in  R2-HO-TOX  (6  o/oo)  had  an 
LCjq  value  of  30.04%  (23.44  -  38.50  lower  -  upper  confidence  limit). 
Menidia  beryllina  in  R2-HO-TOX  (6  o/oo)  had  an  LC^q  value  of  31.66  % 
(27.54  -  36.40  lower  -upper  confidence  limits).  An  LC^q  value  could  not 
be  calculated  for  Mysidopsis  bahia  or  Menidia  beryllina  in  Rl-HO-TOX 
treatments  because  neither  had  mortality  values  greater  than  50%. 

Survival  met  or  exceeded  the  test  acceptability  criterion  of  90%  in  the 
6  o/oo  and  30  o/oo  Mysidopsis  bahia  controls,  and  also  in  the  6  o/oo  Meni¬ 
dia  beryllina  control.  Survival  in  the  30  o/oo  Menidia  beryllina  control 
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was  slightly  below  the  criterion  at  88%  but  is  not  considered  to  render  the 
test  invalid. 

Water  quality  data  are  presented  in  Tables  D7  through  DIO.  The  pH, 
dissolved  oxygen,  and  temperature  levels  were  within  an  acceptable  range 
for  conducting  toxicity  studies  with  the  two  test  species.  Ammonia  levels 
(NH3)  were  exceedingly  higher  than  the  LC50  of  1 .00  mg/L  for  5-day  old 
Mysidopsis  bahia  or  the  LC«n  of  1.24  mg/L  for  9-days  old  Menidia  beryl- 
lina(USEPA  1989). 

In  conclusion,  Rl-HO-TOX  exposures  did  not  adversely  affect  sur¬ 
vival  of  either  test  species,  whereas  the  mortality  observed  in  R2-HO-TOX 
at  6  0/00  with  both  species  can  be  attributed  to  the  high  level  of  NH3. 

4.  References: 

Hamilton,  M.A.,  Russo,  R.C.,  and  Thurston,  R.V.  (1978).  "Trimmed 
Spearman-Karber  Method  for  estimating  median  lethal  concentration  in 
toxicity  bioassays,"  Environ.  Sci.  Tech.  12(4):  417. 

USEPA.  (1989).  "Ambient  water  quality  criteria  for  ammonia  (Saltwa- 
ter)-1989,"  Office  of  Water  Regulations  and  Standards,  Criteria  and 
Standards  Division,  EPA  440/5-88-004,  Washington,  DC. 

USEPA  and  USACE.  (1998).  "Evaluation  of  dredged  material  proposed 
for  discharge  in  waters  of  the  U.S.  -Testing  manual,"  EPA-823-B-98-004, 
Washington,  DC. 
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Table  D1 

Summary  Survival  Data  for  Mysidopsis  bahia  Exposed  to  Delaware 
River  Elutriates 


Treatment 


R1-HO-TOX  (30  0/00) 


R2-HO-TOX  (6  0/00) 


Elutriate  Concentration 

Mean  Percent  Survival, 
standard  deviation 

0 

100  (0.00) 

6 

88(0.84) 

12 

I  96(0.55) 

25 

92  (0.84) 

50 

90(1.22) 

100 

92  (0.45) 

0 

90  (0.00) 

6 

76(1.67) 

12 

66  (2.30) 

25 

82  (130) 

50 

0  (0.00) 

100 

0  (0.00) 

Table  D2 

Summary  Survival  Data  for  Menidia  beryllina  Exposed  to  Delaware 
River  Elutriates 


Treatment 


RVHO-TOX  (30  o/oo) 


R2-HO-TOX  (6  0/00) 


Elutriate  Concentration 

Mean  Percent  Survival, 
standard  deviation 

0 

88  (0.84) 

6 

70  (158) 

12 

68  (164) 

25 

78  (179) 

50 

80  (122) 

100 

74  (182) 

0 

90  (0.71) 

6 

68  (0.46) 

12 

98  (0.45) 

25 

78  (164) 

50 

4  (0.89) 

100 

0  (0.00) 
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Table  D5 

96>hr  Survival  Data  for  Menidia  beryllina  Exposed  to  R2-HO-TOX 
(fine-grained  material)  Elutriates  at  6  o/oo 

Treatment,  % 

. 

Replicate 

Total  Number  Alive 

Control 

1 

9 

Control 

2 

9 

Control 

3 

9 

Control 

4 

8 

Control 

6 

10 

6 

1 

7 

6 

2 

7 

6 

3 

7 

6 

4 

6 

6 

5 

7 

12 

1 

10 

12 

2 

10 

12 

3 

9 

12 

4 

10 

12 

5 

10 

25 

1 

10 

25 

2 

7 

25 

3 

9 

25 

4 

7 

26 

5 

6 

50 

1 

0 

50 

2 

0 

50 

3 

0 

50 

4 

0 

50 

5 

2 

100 

1 

0 

100 

2 

0 

100 

3 

0 

100 

4 

0 

100 


5 


0 
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Table  D7 

Water  Quality  Parameters  for  Mysidopsis  bahia  Exposed  to  R1-HO-TOX  Elutriates  at  30  oloo 


Treatment 


Control  (initial) 


(Continued) 
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Table  D8 

Water  Quality  Parameters  for  Mysidopsis  bahia  Exposed  to  R2-H0-T0X  Elutriates 
at  6  o/oo 


Treatment 


Control  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


6  %  (initial) 


(final) 


(initial) 


(final) 


(Initial) 


(final) 


12  %  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


25  %  (initial) 


(final) 


(Initial) 


(final) 


(initial) 


(final) 


Replicate 


1 


D.O. 

mg/L 

pH 

Salinity,  ppt 

6.10 

7.34 

6 

6.98 

7.80 

6 

6.08 

7.29 

6 

6.00 

7.70 

6 

6.06 

7.30 

6 

6.00 

7.77 

6 

6.13 

7.50 

6 

5.35 

7.83 

6 

6.13 

7.55 

6 

5.29 

7.84 

6 

6.19 

7.55 

6 

5.30 

7.82 

6 

6.21 

7.53 

6 

5.20 

7.96 

6 

6.20 

7.55 

6 

5.30 

797 

6 

6.21 

757 

6 

5.75 

7.97 

6 

6.11 

7.62 

6 

5.30 

8.10 

6 

6.10 

7.60 

6 

5.29 

8.09 

6 

6.10 

7.64 

6 

5.30 

8.13 

6 

Temp.  I  NH3,  mg/L 
composite 
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Table  D8  (Concluded) 


Treatment 

Replicate 

D.O. 

mg/L 

pH 

Salini^ 

ppt 

Temp. 

NH3,  mg/L 
composite 

50  %  (initial) 

1 

6.00 

7.65 

6 

21.7 

(final) 

5.20 

8.13 

5 

23.1 

12.4 

(initial) 

3 

6.05 

7-66 

5 

21.7 

(final) 

5.40 

8.15 

5 

23.0 

(Initial) 

6 

6.00 

7.60 

5 

21.7 

(final) 

5.30 

8.16 

5 

23.0 

100  %  (initial) 

1 

5.35 

7.60 

6 

22.0 

(final) 

5.50 

8.20 

6 

23.0 

21.2 

(initial) 

3 

5.45 

7.67 

6 

22.0 

(final) 

5.39 

8.17 

6 

23.0 

(initial) 

5 

5.39 

7.67 

6 

21.9 

(final) 

5.40 

8-17 

6 

23.1 
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Table  D9 

Water  Quality  Parameters  for  Menidia  beryllina  Exposed  to  R1-HO-TOX  Elutriates 
at  30  o/oo 


Treatment 


Control  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


6  %  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


12%  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


25  %  (initial) 


(final) 


(Initial) 


(final) 


(initial) 


(final) 


Replicate 


1 


DO. 

mg/L 

pH 

Salinity 

ppt 

5.45 

7.83 

30 

7.10 

7.73 

30 

5.98 

7,84 

30 

7.06 

7.67 

30 

6.17 

7.85 

30 

7.08 

7.74 

30 

5.85 

7.85 

30 

7.23 

7.86 

30 

5.88 

7.85 

30 

7.20 

7.84 

30 

5.93 

7.86 

30 

7.23 

7.86 

30 

5.98 

7.85 

30 

7.32 

7.87 

30 

6.13 

7.85 

30 

6.95 

7.88 

30 

5.89 

7.85 

30 

6.65 

7.87 

30 

6.03 

7.85 

30 

6.07 

'  7.91 

30 

5.95 

7.83 

30 

6.25 

7.91 

30 

6.02 

7.80 

30 

6.03 

7.88 

30 

NH3,  mg/L 
composite 
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Table  D9  (Concluded) 


Treatment 

Replicate 

D.O. 

mg/L 

pH 

Salinity 

ppt 

Temp. 

HHz,  mg/L 
composite 

50  %  (initial) 

1 

5.59 

770 

30 

21,8 

(final) 

5,88 

7.93 

30 

23.1 

1.22 

(initial) 

3 

5.95 

7.80 

30 

21.8 

(final) 

6.11 

7.92 

30 

23.1 

(initial) 

5 

5.85 

7.80 

30 

217 

(final) 

5.64 

7.97 

30 

23,1 

100%  (initial) 

1 

5.95 

7.64 

30 

217 

(final) 

5.58 

7.97 

30 

23.1 

1.45 

(initial) 

3 

5.96 

7.64 

30 

217 

(final) 

5.54 

7.96 

30 

23,1 

(initial) 

5 

5.93 

7.63 

30 

21.7 

(final) 

5.69 

7.95 

30 

23.1 
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Table  D10 

Water  Quality  Parameters  for  Menidia  beryllina  Exposed  to  R2-HO-TOX  Elutriates  at  6  o/oo 


Treatment 


Control  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


6  %  (initial) 


(final) 


(initial) 


(final) 


(Initial) 


(final) 


12%  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


25  %  (initial) 


(final) 


(initial) 


(final) 


(initial) 


(final) 


Replicate 


1 


DO. 

mg/L 

pH 

Salinity 

ppt 

6.10 

7.24 

6 

5.08 

7.65 

6 

6.10 

7.26 

6 

6.38 

7.67 

6 

6.06 

7,30 

6 

5.33 

7.66 

6 

6.13 

7.47 

6 

5.21 

7.86 

6 

6.14 

7.54 

6 

5.30 

7.84 

6 

6.21 

7.55 

6 

6.25 

7.86 

6 

6.20 

7,50 

6 

5.00 

7.97 

6 

6.25 

7.55 

6 

6.00 

8.00 

6 

6.20 

7.55 

6 

5.25 

7.95 

6 

6.10 

7.63 

6 

5.23 

8.21 

6 

6.00 

7.63 

6 

5.00 

8.20 

6 

6.10 

7.64 

6 

5.25 

8.16 

6 

NH3,  mg/L 
composite 
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may  result  in  some  release  of  contaminants  to  the  water  column.  Therefore,  the  relationship  between  dredge  production,  density  of  the 
hopper  load,  and  the  rate  of  material  overflow  are  important  variables  in  maximizing  the  efficiency  of  the  dredging  operation  while 
minimizing  harmful  contaminant  release. 
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